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Jackson’s new electrode holders with ‘Sealed Tight” cable connection Jackson Products 
are described elsewhere in this magazine. See them at your Jackson COTE as 4 
Distributor or Dealer . . . or write us for full information. WARE 
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Coa/rvo€ DYNAPOWER WELDING CABLE ™ 


Jobs get done faster, easier, better ... thanks to Carol Cable's 
exceptional flexibility, strength and extra-long life. Its superior 
flexibility means easier handling ... faster, more efficient work 
with less fatigue. And its built-in toughness assures longer life 
—cuts down on work interruptions and saves on replacement costs. 
Make certain this superior quality is reflected in your jobs. 


Readily available from a network of warehouses across the country. 
Furnished on 500 or 1000 ft. “no charge” reels, or in coils. 


When you call for cable—call for Carol. 


y) CAROL CABLE COMPANY 


Division of the Crescent Company, Inc., Pawtucket, R. |. 





REASONS this new “Mainliner” 


gives you more for your money and 
MORE PROFIT ON EVERY JOB! 


. HINGED SIDE PANELS can be 
closed and padlocked in place. 


. LARGE 25 GALLON FUEL TANK 
permits extended operations. 
Fuel pump and fuel level gauge 
are standard equipment. 


. CHOICE OF IGNITION: either 
magneto with hand crank, or 
battery self starting systems 
available. 


. AUTOMATIC IDLING DEVICE saves 
gas. 


. LONG LIFE FLEXIBLE STEEL 
COUPLING has no rubber or fabric 
to deteriorate. 


. ENGINE: Dependable, economical 
power is supplied by the world 
famous water cooled 4-cylinder 
Willys Jeep engine. A diesel en- 
gine is also available if desired. 
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The 
“MAINLINER”’ 
delivers a 
HOT FAST ARC 
with plenty of 
engine powe 


The ‘Mainliner ant he-t 
nomicalh field operat 


get a pipeline 


Send for 
this FREE 
Catalog 


THE NEW “MAINLINER” is just one of the 
many Hobart welders that is designed to 
meet exacting requirements. An extremely need 


7. 


LIGHTWEIGHT permits quick 
movement from job to job. 


. POLARITY SWITCH lets you 


quickly change from straight to 
reverse polarity without danger 
of burnouts. 


. 110 VOLT DC outlet supplies 1 


KW power to operate lights and 
tools at the job. 


. EXCLUSIVE WELDING HEAT CON- 


TROL permits up to 500 accurate 
settings. You can select the exact 
setting for any electrode or any 
welding position without chang- 
ing engine speed. 


- REINFORCED welding and ground 


cable terminals. 


. CONTROLLED COOLING of all gen- 


erator parts insures long, 
trouble-free life. 


. 250 AMP. HOBART BUILT GEN- 


S. 


ERATOR provides exceptional arc 
stability in all ranges—helps you 
do better, faster work under all 
conditions. 


wide variety of models in many capacities 
is available to exactly answer your welding 
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amp. AC 
Pome De Welder 
Combination 


300 amp. DC 
Welder with 6 or 
12 KW AC power 








300, 400, 600 amp. 


Gas Drive Welders 





200 amp. DC 
“Husky Boy” 


400, 600 amp. 
Self-Propelled 
“Big Wheeler” 





NOW YOU CAN DO “Tig’’ WELDING ANYWHERE ! 
Here’s an ideal combination that lets you do 
Tig Welding in the field. The Hobart PowerPak 
connected to the AC/AC power unit gives you 
all the necessary controls for welding aluminum 
and special metals by the Tig process. 

The lightweight PowerPak unit may be taken 
to the work and used 100 feet or more from the 
generator. You can weld in hard-to-get-to loca- 
tions, without making standard power line 


connections, 


PowerPak 


AC/AC Welder & Power 


BART BROTHERS CoO., Box U-109, TROY, OHIO 


Ph. FE 2-1223 “ 





Manufacturers of the world’s most complete line of arc welding equipment” 





HOBART BROTHERS COMPANY, BOX U-109, TROY, OHIO 


Please send me, without obligation, complete details on the items I’ve checked: 


< 
0 “Mainliner” with gas engine CD “Mainliner” with diesel engine 1] 200 amp. 8 
AC Power/DC Welder ( 300 amp. gas drive with 6 or 12 KW power [) 300 ° 
C1) 400 (] 600 amp. Gas Drive 0 “Husky Boy” ( 400 (1) 600 amp. “Big % 


Wheeler” 


(0 PowerPak for Tig Welding [1 200 amp. AC/AC’ Combination 


0 Electric Drive Welders (] AC Transformer Type Welders 
Also send me new catalog on: [] Welders, (1 Electrodes, (1) Accessories. 


Name. 


s 





Address. 





City 


__Zone 


State 



















For an 


electrode that 


REALLY “DIGS IN” 


with an exceptionally smooth yp 
penetrating arc...try this 


HOBART 413 


(E-6013) 





an 
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Gravel, mining, quarry machine repair 
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HERE’S WHAT IT’LL DO FOR YOU: 


@wWeld heavy to light gauge mild steels all pogftion 
@Use either AC or DC current at high speeds and high gRats. 


ITS DRIVING ARC PENETRATES : 


@ Drawing compound « corrosion ¢ oxidation © oil © grease 
and paint. It produces a strong, smooth, flat deposit that's 
highly ductile and of X-ray quality 


@Spatter is held to a minimum. 
@Siag is very easy to remove. 


IT STARTS AND RESTARTS INSTANTLY : 


@Even when the electrode is partially consumed, you can 
start and restart easily—a very desirable feature when short 
intermittent welds are necessary. 





~- 
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TRY THIS HOBART 413 ELECTRODE : 


@ You'll like the way its driving arc penetrates old as well 
as new metal. Fill out the coupon and mail it today to: 
HOBART BROTHERS CO., BOX U-109) Troy, Ohio ¢ Phone 


FE: 2-1223 . = ~iet 
‘ “a b 


Create popular wrought iron railings, 
decorative work 


> + 
Profitably repair farm machinery wi 4 \ \ 
aa : ro 
ad it 











“Manufacturers of the world’s most complete 





line of arc welding equipment: 








TROY, OHIO 
BART BROTHERS CO., BOXU-1091, 
as s, I'd like to.know more about the HOBART 413 with 3 LOW PRICE WIRES FOR CO. WELDING 
e ’ ’ 


Availabl | d il 

the driving arc! FORMATION ON: head wan adie ln pr 
IN ; _ 

ALSO SEND ME ae Welding Flux p dimensions . . . for Mild Steel, Low 

[_] CO, Automatic Welding Li we : y Alloy, High Tensile, Aluminum and 

’ Stainless Steel. 


FABRICATING and HARDSUR- 
Nu! SOE FACING FLUX lowers han- 

‘ dling and maintenance 

ome costs ¢ gives faster welding 


Address _ ’ e saves cleanup time. 
Zone . , 


My work is 


City ——____—__— 





_The magazine of joining and severing materials 


This is welding: October, 1959 Eng i heer 


Welding the reactive metals 


Nuclear-age metals in their pure forms were considered mere laboratory 
curiosities until their commercial application in recent years. Welding of the 
three best known, titanium, zirconium and tantalum, is discussed by authors 


L. M. Gourd and F. W. Copleston in this introduction, and detailed in the 
succeeding articles. 


VOL. 44 — No. 10 
itm ne 


Argon will be more plentiful, cheaper 


Since all welding of reactive metals necessitates inert-gas shielding, and argon 
being the most commonly used, WE conducted a survey of leading argon 
producers in order to report their feelings on the future of this particular gas. 


Eliminating contamination is a prime consideration 


A simple equation is at the heart of titanium welding: hot metal, plus air, 
moisture, dirt, etc., equals contamination. T. M. Laurenson details the various 
moe i to be considered for proper shielding when Tig welding this reactive 
metal. 


7 (For a reprint of this article, circle number 247.) 


How to weld zirconium and its alloys... =. 50 


Like titanium, zirconium is highly reactive to oxygen ond nitrogen, and since 
arc welding is recommended to retain this metal’s highly desirable properties, 
author L. E. Stark lists the particular steps necessary for properly joining 
this nuclear-age metal. 

* (For a reprint of this article, circle number 248.) 


Resistance spot-welding of tantalum studied =... 52 


Although Tig welding is recommended for joining the reactive metals, studies 
are being conducted on the possible use of other welding processes. J. J. Vagi 
and R. L. Koppenhofer report on the experiments made at the Battelle Memo- 
rial Institute when resistance spot-welding tantalum. 

+. (For a reprint of this article, circle number 249.) 


Tig process produces strong, ductile tantalum welds 54 


The last of the three reactive metals to be considered here is tantalum. Author 
Alan Busto discusses the various procedures and their variations for Tig 
welding this metal. Special attention is again given to inert-gas shielding. 

% (For a reprint of this article, circle number 250.) 


mrd @a2z-Orms 


R 
E 
A 
Cc 
i i 

| 
V 
E 
M 
=. 
t 
AN 
L 
S 


Also in this issue: 


Grace, beauty, simplicity—welded steel-bridge winners 
Welding helps produce tractor rollers more efficiently 
Spot welding cuts truck production time 

Glycerine: important factor in the welding industry 
Quick repair lneee frigate on move....... rene 
Are you using the right size ignitron? 

New mill produces tubing at 100-fpm. 

Tailored piping systems prove strong 


Regular WE features ... 


News 7 People ..... 

Your WeldWorld at press time... 14 Book reviews . 

Letters .. 26 30 years ago.. 

Between passes . 33 Free literature . 
Editorial: The “waste” land... 4\ The Welding Shopper. 
Data Sheet: Manual welding of titanium 47 Advertisers in this issue 
On the job... 62 Literature offered in ads 
Welding Clinic: “Making safe cable splices 65 Welding Info-Aids _ 
New eee 2 84 
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NOW They are ALL Trade Marked Welding 


Engineer 


America's pioneer publication which, 
combined with The Acetylene 


The Most Advanced Line of Welding 
Aids Ever Produced for Journal has been devoted 


PIPE-LAYOUTS “ie 
of ANY Type or Location 3 


WELDING ENGINEER 
Since 1946 we have manufactured four patented welding aids, which are PUBLICATIONS, INC. 
today recognized by Welders and Pipeline Construction Workers as the ao — il 
most reliable and accurate tools ever devised for marking pipes and Telephones: 
structural angle cuts of any type, or at any location. Now, after nearly ORchard 4-5130, IRving 8-3355 
14 years, we have adopted a Trade Mark for quick identification of each 

Marking Device — and here they are — 


\ 








TED B. JEFFERSON 


_— 
CONTOUR MARKERS FELIX T. TANCULA 


Editor 
Marks off any pipe joint or a ° 
| structural angle cut accurately, ‘ , G. J. CANNIZZO 
easily and without figuring cut- Pele . 
backs. Marks all around pipe— i, Meeaging Setter 
saves time and gas. Available a 


in 2 sizes of 14%” to 18” in 
cross-section, 16” to 48” diam. KEN RHODIE, Associate Editor 
e 
ROBERT M. DAVIS, Production 
a 


DON T. JEFFERSON, Promotion Manager 
LLOYD GOSSMAN, Circulation 
JIM BREWSTER, Circulction Promotion 


WARREN WARE 
Western District Manager 


CENTERING HEADS 


Really, 5 tools in one —it re- P.O. Box 28 

places Protractor, Centering Morton Grove, Ill. 

Head, Center Punch, Level and Telephones: 

Scale. Eliminates difficult meas- ORchard 4-5130, IRving 8-3355 
uring, checking and marking 6 


Pocket size—weight only 9 ozs. 
HERMAN PHELPS 


Eastern District Vice President 
- : P.O. Box 128, White Plains, N. Y. 

curv -O-MARKN 
PIPE FLANGE ALIGNERS RADIUS MARKERS 


Telephone: WHite Plains 9-3876 
For Aligning Slip-on, 


a 
MEMBER 

American Welding Societ 
Top Joint, Stub End 
and Welding Neck 
Flanges, This self-cen- 
tering Tool is quickly 
adjustable for all 
types of Flanges or 
Pipe sizes from 3” 
to 12” in diameter. 


Has marking span of 
24” and swings to 48” 
circle or arc.. Pencil 
holder accommodates 
round or flat pencils, 
soapstone and steel 
points. Unequaled for 
accurate layout work. 
Wt. 8 02z., pocket size. 


Your Welding Supply Dealer Recommends all 
CURV-0-MARK Products 


A. 


4 * 
4 ™ 


f 
Filer 


CONTOUR SALES CORPORATION 
1843 E. COMPTON BOULEVARD 


e COMPTON, CALIFORNIA 





International Acetylene Association 
Compressed Gas Association 
National Welding Supply Association 
Business Publications 
Audit of Circulation 


Single copies 50 cents. Subscription rates: 
United States and oe ong $3 per year; $5 
for two years; $7 for three years. Canada $5 
per year; $8 for two years; $10 for three years. 
All other countries $15 per year; $25 for two 
years; $30 for three years. Position and company 
affiliation must be indicated on subscription 
form. Allow one month for change of address. 


WELDING ENGINEER is indexed regularly by 
Engineering Index, Inc. 
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© UALIT ‘ e @ e IN DESIGN—for better functional bal- 


ance and easier handling, fewer wearing parts, sturdier construction. IN 
MATERIALS—for longer service life, less replacements. Sturdy forgings 
are used instead of castings, cupro-nickel instead of brass. 


DEPENDABILITY. . «suis so: sa 


service, to last longer and perform better. Produced under high manu- 
facturing standards. Rigidly inspected and tested. Reliable service parts 


available from stock. Every item backed by the respected Dockson name 
and company. 


ECONOM , @ @ @ Low original cost. Low mainte- 


nance cost. Long, trouble-free service life. Economical, factory standard 
replacement parts readily available. 





. 
3839 WAGASH AVENUE * BETROIT 8, mich. 





Preheating carbon-moly tubing with Victor Model J27 torch 
and Type 28 heating nozzle at Besler Corp., Emeryville, Calif. 


The man on the job likes Victor torch flexibility 


Flexibility is built into all Victor 
torches, regardless of size. Here, for ex 
ample, Series J torches are being used 
to preheat, then weld %” O.D. with 
.095” wall tubing for steam generators. 
With a change of nozzles and tips these 
same torches braze and solder with 
the addition of a cutting attachment, 
can be used for light cutting applica 
tions and ocasional short jobs up to ap- 
proximately 2” steel. 


Victor Series 100 torches for medium- 
duty work and the famous Series 300 
for tough, heavy work, give you this 
same flexibility . . . heating, welding, 
brazing, soldering, cutting. All 3 sizes, 
with proper cutting attachment, can be 
used with oxygen-acetylene, oxygen- 
propane, oxygen-city or natural gas. 


Ask your Victor dealer for a demon- 
stration now. You'll see for yourself how 
Victor torches answer all your welding 
and cutting needs. 


~~ 


Welding 5%" O.D. with .095” wall tube 
into generator coil, using Model J27 
torch and Type 17 welding nozzle with 
oxy-acetylene. 


Profitable dealerships open in a few areas; inquire now. 


VicIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; high pressure and large volume gas regulators; ‘-hardfac- 
ng ing rods, blasting nozzles; cobalt & tungsten castings; straightline and shape cutting machines. 


ing 


1145 E. 76th St., Chicago 19 


J. C. Menzies & Co., Wholly-Owned Subsidiary 


844 Folsom St., San Francisco 7 « 3821 Santa Fe Avenue, Los Angeles 58 





THIS scene from last year's ASM Exposition will be repeated this year at Chicago's Inter- 
national Amphitheatre as registrants gather for the 4Ist exhibit, Nov. 2 through 6. 


41st ASM ex 


position, congress 


to be held in Chicago, Nov. 2-6 


For the 41st year the American Society for Metals will stage a National 
Metal Exposition and Congress—this time at Chicago from Nov. 2 through 6. 
Theme for the annual meet is “Materials and fabrication preview of the 
soaring ‘60’s.” The exposition will be held in the International Amphitheatre 


and the Congress in several hotels. 


Taking part in the congress, in addition to the ASM, will be seven cooperat- 
ing groups. Coordinated and related programs are scheduled by American 
Institute of Mining, Metallurgical and Petroleum Engineers; Society for 
Nondestructive Testing; Special Libraries Association; American Society for 
Testing Materials; Metal Powder Industries Federation; Metal Treating Insti- 


tute; and the Ultrasonic Manufac- 
turers Association. 
General theme of the Society for 


Nondestructive Testing is “Reliability 
and nondestructive testing.” Subjects 
to be covered include inspection of 


brazed honeycomb structures and 
nuclear component reliability. SNT 
meetings will be held in the Hamilton 
Hotel. 

Three papers covering uses of 
ultrasonics will be given at the Ultra- 
sonic Manufacturers Association 
meeting Nov. 5 in Hotel Sherman. 
Among topics to be discussed are 
welding, brazing and soldering. 

During the week William Park 
Woodside Panel Conferences will be 
held in the Sherman. Discussions will 
cover explosive forming, refractory 
metals, and new fabricating tech- 
niques. 

The ASM’s transactions committee 
selected for presentation 52 technical 
papers blanketing the metallurgy 
field. Subjects fall into several cate- 
gories: titanium, high strength steels, 
steel I and II, creep and deformation, 
physical metallurgy, mechanical work- 
ing, nuclear metals, austenitic alloys 
and refractory metals. 

As part of the schedule, the ASM 
will conduct its annual business meet- 
ing on the morning of Nov. 4. The 
Campbell Memorial Lecture will be 
given, as part of the program, by 
Dr. A. R. Troiano, professor of 
metallurgy, Case Institute of Tech- 
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Among the 
Exhibitors 
American Brake Shoe Co. . 727 
American Chain & Cable Co. 953 & 1236 
American Optical Co. 309 
American Pullmax Co., Inc. 1705 
| Arcair Co. ... 1798 
Balteau Electric Corp. . 120 
Eastman Kodak Co. 1429 
Engelhard Industries - 1430 
Fenway Machine Co., Inc. 1054 
Haynes-Stellite Div. . 527 
High Vacuum Equipment Corp... 1356 
Magnoflux Corp. ‘ 865 | 
Mitchell Radiation Products Corp... 220 
| NRC Equipment Corp. 1227 
Narda Ultrasonics Corp. ...1628 
| Picker X-Ray Corp. ul .. 126 | 
A. O. Smith Corp. .... .... 1446 
| Tempil Corp. . 225 | 
| Union Carbide Corp. . 527 | 
| Westinghouse Electric Corp. 


| 


nology, Cleveland. 

Walter Crafts, Union Carbide 
Metals Co., will be officially elected 
president of ASM at the morning ses- 
sion. Also to be elected are: vice 
president—W. A. Pennington, pro- 
fessor, University of Maryland; treas- 
urer—R. J. Raudebaugh, Interna- 
tional Nickel Co.; and trustees—A. 
H. Fairchild, Western Electric Co., 
and Carl H. Samans, Standard Oil 
Co. (Indiana). 


Hobart school teaches 
pressure pipe welding 


A special training course on the 
welding of pressure piping is now 
available at the Hobart Welding 
School, Troy, Ohio. 

The course is open to trained and 
experienced welding operators only, 
and features the “uphill” techniques 
of starting at the bottom of the joint 
and welding to the top. Upon com- 
pletion of the course, the operator 
should be able to pass the Perform- 
ance Qualification of Section IX, 
ASME Boiler and Pressure Vessel 
Code. 

The course contains lectures and 
demonstrations covering all position 
groove welding, flame cutting bevels 
on pipe, pipe layout, welding root 
pass in fixed horizontal position, in- 
termediate passes and beads in fixed 
horizontal position, and cover pass 
welds in the fixed horizontal position. 

There is also supervised practice of 
root pass welding, intermediate pass 
welding and cover pass welding, and 
pre-test practice. Weldors make test 
welds on butt joints in 8-in. pipe in 
the horizontal fixed position. 

The average welding operator can 
finish the course in four weeks. 


Peoria conducts first 
AWS weld symposium 


The Peoria (Ill.) section of the 
American Welding Society, will pre- 
sent its first annual welding sympo- 
sium on Saturday, December 5, at 
Bradley University. 

During the afternoon, Omer Blod- 
gett, design consultant at the Lincoln 
Electric Co., Cleveland, will lead a 
discussion on “Design for welding.” 
Anthony Pandjiris, president of 
Pandjiris Weldment Co., St. Louis, 
will discuss “New ideas in machine 
tools for welding,” and Helmut 
Thielsch, metallurgical engineer, Grin- 
nel Co., Providence, R. |., will speak 
on “The science of welding inspec- 
tion.” 

A banquet, at Vonachen’s Junc- 
tion, will be dedicated to Elmer 
Isgren, executive vice president in 
charge of manufacturing at the 
LeTourneau Westinghouse Corp. in 
Peoria. 

Also at the dinner, Fred Plummer, 
national secretary of AWS, will talk 
on “Activities of the American Weld- 
ing Society.” 





ONE of six liquid oxygen trailers made of Kaiser aluminum for use by National Cylinder Gas. 


Mig-welded transports 
earrying NCG products 


A fleet of six all aluminum, Mig 
welded semitrailers are transporting 
liquid gases cross-country for the 
National Cylinder Gas Div. of Cheme- 
tron Corp., Chicago. 

The carriers, used for storing, 
transporting and transferring liquid 
oxygen and nitrogen at temperatures 
just under their boiling points of 
. -297 and —320 F respectively, were 
fabricated by the Boulder, Colo., 
division of Beech Aircraft Corp. All 
metal, approximately 10,000 lb per 
carrier, was supplied by Kaiser 
Aluminum & Chemical Sales, Inc., 
Oakland, Calif. 

Aluminum increases the carrying 
capacity of each semitrailer by 40,000 
cu ft of equivalent oxygen gas, while 
reducing the over-all loaded weight of 
the carrier by 9,000 Ib. 

Each carrier is two concentric 
tanks separated by a 6-in. vacuum 
space which is filled with an expand- 
ed silica insulating material. The in- 
ner tank is suspended inside the outer 
by a system of adjustable cables 
which were preset and safety wired 
at the factory. Four aluminum baffle 
plates in the inner vessel serve as 
thermal conductors to reduce liquid 
stratification and _ eliminate 
splash. 

Aluminum - magnesium - manganese 
alloy 5083 was used on the carriers. 
They are 32 ft 4 in. long, 8-ft wide 
and 10-ft 10 in, tall. Each has a 3,990 
gal capacity. 

Both inner and outer shells are Mig 
welded. The inner tank is protected 
by a safety rupture disc designed to 
rupture at 44 psi. An additional re- 
lief valve is provided which is set to 
open at 30 psi. 


liquid 


Alloy Rods sets up 
hardfacing division 

Alloy Rods Co., York, Pa., has 
organized a hardfacing division to 
be operated as a separate sales group 
for the company. Einar Iverson, of 
the company’s Chicago office, has 
been named manager of the division 


and will headquarter at the firm’s 
main offices. 

Iverson’s former territory in the 
Chicago area will be taken over by 
Robert Mann. Mann has been work- 
ing as field representative out of the 
Chicago branch for the past year. 


Bridge design competition 
underway for 31st time 


New steel bridges with outstanding 
aesthetic features will bring awards 
to their designers, fabricators and 
owners in the 3lst annual competi- 
tion being conducted by the Ameri- 
can Institute of Steel Construction, 
New York City. 

Steel bridges erected anywhere in 
the United States and opened to traf- 
fic in 1958 are eligible for awards in 
four classifications: (1) bridges with 
one or more spans 400 ft or longer, 
(2) bridges costing over $500,000 
with fixed spans but none more than 
100 ft long; (3) bridges costing less 
than $500,000 with fixed spans; (4) 
bridges with movable spans. 

(All-welded award winners from 
the 30th annual competition are pic- 
tured elsewhere in this issue. ) 


Big tank 
for air force 


WORKMAN at Chica- 
go Bridge & Iron Co.'s 
Chicago plant puts 
final touch on 60-ft 
long tank before its 
shipment to Warren Air 
Force Base, Cheyenne, 
Wyo., site of an Atlas 
Inter-continental Ballis- 
tics Missile Base. Tank 
will store liquid oxygen. 
Double-walled 
one of 12 
28,000-gal structures 
built by CB&l—has a 
9\/2-ft diameter inside 
shell of stainless steel 
and an II'/,-ft diam- 
eter outside shell of 
carbon steel. 


vessel— 
identical 





COMING EVENTS 


OCT. 19-20: NWSA West Central Zone 
Meeting, Pick-Nicolett Hotel, Min- 
neapolis. 

OCT. 19-23: 47th National Safety Con- | 
gress and Exposition, Chicago. j 

OCT. 22-23: NWSA Western Zone Meet- 
ing, Riviera Hotel, Las Vegas. 

NOV. 2-6: 4ist National Metal Exposi- 
tion and Congress, International Am- 
phitheatre, Chicago. / 

NOV. 19-20: University of Wisconsin | 
Annual Welding Institute, “Stainless | 
Steel Welding," Wisconsin Alumni 
Center, Madison. } 

NOV. 30-DEC. |: NWSA Southeastern 
Zone Meeting, Atlanta Biltmore 
Hotel, Atlanta. 








Nebraska tech school expands 
welding technology course 

The Nebraska Vocational Technical 
School, Milford, has expanded its 
welding technology sequence to a two- 
year program requiring 132 credits 
for a diploma. 

The curriculum consists of courses 
on basic arc welding and oxyacetylene 
welding, semiautomatic and automatic 
inert arc welding, cutting, hardfacing 
and the use of jigs and fixtures. 

Other courses included are physics 
for technicians, mathematics, shop 
drawing and blueprint reading, pur- 
chasing procedures, certification, met- 
allurgy and human relations for busi- 
ness and industry. 


Distributor appointments 


Erico Products Inc., Cleveland: 
Norman G. Copland & Associates, 
Skokie, Ill. 

Ampco Metal Inc., Milwaukee: New 
York Brass & Copper Co., Inc., New 
York City. 

Hobart Bros. Co., Troy, Ohio: Nor- 
ton Inc., Milwaukee. 

(Additional news on page 83) 
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here is an outfit 
which will make 
you proud to 
owmitt . - -« 


With a most acceptable price tag goes 
the very highest quality and safety your 
money can buy... 


only 539° 


By all means — look at other “pack- 
age” outfits first to make you the more 
certain that this one is the best for you. 


here’s why this combination welding and flame cutting 


outfit is actually the very finest your money can buy... 


This new outfit, the Five Star Pak, was de- 
signed particularly for the smaller shop, for 
farm use, garages, the hobbyist, or any one 
whose welding and cutting operations are 
diversified and more limited in scope and 


metal thicknesses... 


An economy outfit can be economical only if 
it will perform well and for many satisfying 
years to come. If it fails to meet highest 
standards, it ceases to merit all considera- 


tion... 


Extendable? By all means. This Five Star 


Pak is amazingly versatile. It may be ex- 


tended as the needs expand. Larger or smaller 
nozzles or tips fit the torches as do multiple 
flame nozzles so convenient for many brazing 
operations. The cutting attachment, for in- 
stance, may cut easily up to four inches of 


steel thickness. 


You can buy with confidence from a company 
which has been in the business of making fine 


equipment for nearly fifty years. 


WRITE FOR THE ILLUSTRATED FOLDER #17 


which gives you all of the information you 


ought to consider... 





NATIONAL welding equipment COMPONY... 212 rremont street 
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san francisco 5 california 
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Belden Welding Cable 
the Complete Line 


O.T.R. Rubber-Jacketed Cables 
Oil-tempered rubber gives the best bal- 
ance between easy handling, flexibili- 
ty, and resistance to the effects of oil, 
heat, cold, and mechanical abuse. 


Neoprene-Jacketed Cables 
Resist oil, grease, heat, sunlight, me- 
chanical abuse, and ozone set up by 


high frequency welding or atmospheric 
conditions. 


HVF Vinyl Plastic-Jacketed Cables 

High voltage-frequency vinyl insulation 
affords perfect resistance to corona 
and ozone cracking . . makes this cable 
ideal for high frequency welding. High 
resistance to abrasion, oil, and impact. 


Whip Lead Cables 
Hawser lay construction of conductor 
makes this cable extremely limp and 


3 oe 
BELDEN I/O AWG ; manageable .. minimizes operator 


fatigue. Jacket won't pull away from 
electrode holder. Neoprene insulation. 


plus rubber-jacketed welder power 
supply cords 


ask your welding supply distributor 


one wire source for everything electrical and electronic 


magnet wire * lead wire * power supply cords * cord sets * portable Be Tie in 
cordage * electronic wire * automotive replacement wire and cable * WIREMAKER FOR INDUSTRY 
aircraft wire * electrical household replacement cords SINCE 1902 


ler Velo) 
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HIGH CURRENT CAPACITY 


Operates at 200 amperes continuous duty, AC or DC, 
Molded, totally closed water-cooling system elimi- 
nates any chance of leaks at torch head. 


MINIATURE SIZE 


9/16- by 2-5/16-in. torch head permits welding in 
hard-to-reach areas as small as 3 in. in diameter. 
Total torch length is under 7 inches. 


3.3-OZ. FEATHERWEIGHT 


Selected materials, such as glass fiber reinforced 
phenolic plastic, save weight without sacrificing 


strength. Torch (with short cap) weighs only 3.3 
ounces. 


HANDLES LIKE A PENCIL 


Exceptional balance, light weight, small size, and 
super-flexible service lines make the HW-20 torch 
as easy to handle as a pencil. 


For further information, call your local LINDE Office 
or LinDE Distributor ...or write: Dept. WE-10, 
LINDE ComPANY, Division of Union Carbide Corpo- 
ration, 30 East 42nd Street, New York 17, New York. 


The terms ‘‘Heliarc,” “Linde,” and “‘Union Carbide” are 
registered trade marks of Union Carbide Corporation. 


SPECIFICATIONS 


Capacity — 
200 amp. AC or DC, continuous duty cycle; 
225 amp. AC or DC, reduced duty cycle 
Weight — 
with short cap: 3.3 oz.* 
with medium cap: 3.5 oz. 
with long cap: 3.6 oz. 


Length overall —67% in. 


Length of Torch Head — 
with short cap: 2-19/64 in.* 
with medium cap: 3-9/32 in 
with long cap: 7-5/16 in. 


Maximum Handle Diameter — % in. 
Maximum Head Diameter — 9/16 in. 
Service Lines— 12% or 25 ft. 


*Torch is supplied with medium cap for 3-in. electrodes 
Short cap for 2-in. electrodes and long cap for 7-in 
electrodes are available as accessories 


Si ite). 
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200, 300, 400 and 500 Amperes 
230/460 Volts 
60% Duty Cycle 


ED ANGER 


i OR agi 
z 





Silicon diodes in the three-phase, full-wave 
rectifier are the heart of the WS welder. These 
diodes have a capacity far in excess of the 
rating for the welder and are hermetically sealed 
against dust, oil, water and acid fumes by a new 
bonding process. Each diode is thoroughly 
tested before and after insertion in the bridge. 


Watch Westinghouse for New Developments in Welding 





Rectifier Welder 


© Maximum Performance at Minimum Cost 
© Highest Degree of Electrical Efficiency 

© Most Compact Welder in the Indusiry 

® Extremely Low Maintenance 


The Type WS silicon rectifier welder reflects engi- 
neering skill of the highest order. This welder is de- 
signed for maximum performance and reliability. It 
is a product of experience—developed in the Westing- 
house laboratories and tested in the field under a 
variety of conditions. The welder you purchase will be 
checked out in every detail before it leaves our factory. 
Every conceivable precaution has been taken to as- 
sure you of a faultless piece of equipment. 

Westinghouse pioneered this completely new con- 
cept in industrial welding machines over 10 years ago. 
Since that time another refinement of the rectifier- 
type welder was achieved by Westinghouse through 
the use of silicon diodes. The ultimate in silicon recti- 
fier machines is the Westinghouse Type WS. 

No other welder on the market has the electrical cir- 


cuitry to produce sound quality welds as consistently 
as the WS. It provides easier starting, are stability 
and maximum drive. Silicon rectification means top 
welding performance. 

The WS is the lightest, smallest machine on the 
market. It is easy to handle and is a space saver. Its 
bonderized steel casing, protected by baked-on enamel, 
gives it a weatherproof construction. The high-quality 
materials in this welder will render long life and 
trouble-free service. 

Learn more about this reliable source of power for 
welding! 

Contact your nearest franchised Westinghouse 
welding distributor—or write: Welding Division, 
Westinghouse Electric Corporation, 4454 Genesee 
Street, Buffalo 5, New York. 


J-22150 


The inverse time relay shown here allows adequate time delay for 
arc starting at high current setting and freedom from nuisance 
power interruptions—yet it protects against serious short circuit 
faults. Capacitors divert and store peak, high-value, short-time 
voltage spikes that occur when electrical current is broken. 


The Type WS has virtually no moving parts to wear out; 
thus, replacement is at a minimum. The easy access panel 
shown here makes routine maintenance and air cleaning 
of the rectifier bridge a fast, simple operation. Be cost- 
wise, avail yourself of this extremely low maintenance! 


You CAN BE SURE...1F 17's \ Vesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" CBS TV FRIDAYS 
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As WE went to press, these were the industry’s latest developments: 


- « Sguare D Co. is moving its corporate executive offices 
from Detroit to the Chicago area. Ground will be broken 
this month for a 43,000-sq-ft building in Park Ridge, 

a northwestern suburb, and the electronic-controls firm 
hopes to make the move by next summer. 








- « High Vacuum Equipment Corp., Hingham, Mass., which 
recently introduced an electron-beam welder, has become a 
wholly owned subsidiary of Robinson Technical Products, 
Inc., Teterboro, N.J. 














- - American Brass Co. and the International Union of 
Mine, Mill and Smelter Workers reached an agreement on a 
new contract. American Brass had not been struck as 

is about 75% of the copper industry. Price hikes—one 
to 33 cents per pound—were reported by some producers 
Still operating, but Kennecott and Phelps Dodge said they 
would keep 30-cent price while strike lasts. 











- « In the midst of the steel strike, R. G. LeTourneau, 
Inc., Longview, Texas, announced that it is offering 

its Steel Division products to the open market. Included 
is a high strength, weldable, nickel-alloy plate. 
Previously, output of the 300-ton-per-day mill primarily 
has gone to supply the firm's manufacturing facilities 

at Longview and Vicksburg, Miss. 











- « All barometers point to a resumption of the boom which 
the steel industry was experiencing before the strike 
began. One indicator: prices of scrap are up, one premium 
grade bringing as much as $45 per ton. 











. - Eight of Worthington Corp.'s 20 U. S. plants were struck 
by the United Steelworkers and the International Association 
of Machinists. Contract had ended June 1, but work 

continued until mid-September while negotiations went on. 
Among the eight struck plants were those at Plainfiela, 
Harrison and Newark, N. J. 











- - Electron-beam welding equipment is being produced by 
Sciaky Bros. Inc., Chicago, a leading manufacturer of 
resistance-welding machines and controls. 











AND BOTH MILLERS 


BIG TWIN combination ac-dc welders work from single phase 
service — deliver new convenience and economy. Two a-c amper- 
age ranges of 20-125 and 60-290 plus two d-c ranges of 18-100 and 
65-290 amps master nearly every welding requirement from light 
gauge metal to structural pieces. Movable shunt type transformer 
affords infinite current adjustments. Other features include: Hori- 
zontal design for easy stacking; weather-resistant construction and 
Class B insulation; Miller-built semi-metallic rectifier for best d-c 
welding; high open circuit voltages and new weld stabilizer. This is 
THE all-time, all-around welder! 


e 
ttn ELECTRIC MANUFACTURING 


BIG TWIN 


250 -AGIUC 


... Through and Through 


LITTLE TWIN ac-dc combination welder has two a-c amperage 
ranges of 20-115 and 60-180 plus one d-c range of 40-150. Operating 
from single phase service, this Miller model incorporates many 
design and construction features usually found only in large indus 
trial types. These include really rugged construction, forced air 
cooling, new Miller semi-metallic rectifier, movable shunt type cur 
rent control, new weld stabilizer and open circuit voltage in abun 
dance. Power factor correction is available on both models 
Complete specifications on either model will be sent promptly 
upon request 


COMPANY, INC. © APPLETON, WISCONSIN 





Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
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HARRIS 


universal pressure welding torch No. 43 
and the No. 49 cutting attachment will 
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outstanding features: 


All welding assemblies and cutting attachments operate on less than 1 pound 
of Acetylene, permitting complete withdrawal of all the gas. 
Safer . . . virtually impossible to back oxygen into acetylene line. 


Exceptional Flame Stability, due to unique mixing principal. 


MAKE US PROVE THESE STATEMENTS 


Call your nearest Harris Distributor for a Demonstration—or write to us. 


HARRIS CALORIFIC CO. 





SSOICASS AVE. * CLEVELAND 2, OHIO 


WELDING ENGINEER—October, 1959 





————— 


2 


— 





ey SO I Tr gE 


ee 


LINCOLN 


DC High 
Freq. for 


Tungsten 
Inert Gas 


Remote 
Control 


For Crater 
Filling 








AC High 
Freq. for 
Tungsten 
Inert Gas 





Balanced Wave 
Filter for 
Superior AC 
High Freq. 
Operation 





DC for 
Manual 
Electrodes 


AC for 
Manual 
Electrodes 





AC Inert Gas 
DC Inert Gas 
AC Manval Electrode 
DC Manual Electrode 


ONE MACHINE 


---FOR ALL MANUAL ARC WELDING APPLICATIONS 


Now for the first time, users of arc welding 
can obtain a machine tailored to 

their own specific needs at the low cost of 
volume production equipment. 

Two 300 ampere models, AC and AC/DC, 
can be equipped with High Frequency 

with gas and water controls, or any other 
feature required, at the factory. The buyer is 
free to select only those features he 

needs, thereby eliminating needless expense 
of purchasirig unnecessary capabilities. 
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BASIC EQUIPMENT 


The heart of the Idealarc TIG welder is a completely new 
saturable reactor transformer welder with plenty of cap- 
acity and exceptional arc characteristics. It is an excellent 
AC arc welder capable of handling a wide range of AC arc 
welding applications. This straight AC Idealarc is known as 
Model TIG-300. 


The TIG-300/300 AC/DC Idealarc is actually the same 
high-quality AC welder with rectifiers, line contactor and 
other necessary circuitry added. This model has the same 


excellent AC welding characteristics, plus DC—at the flip 
of a switch. 


The following features make either type Idealarc TIG welder 
an outstanding machine. 


SELECTOR SWITCH 


The selector switch on the combination AC/DC models has 
DC+, DC 


and capable of standing heavy use under severe conditions. 


and AC positions. A new design, it is rugged 


CONVENIENT CURRENT CONTROL 


A selector switch divides the TIG's 10 - 375 ampere output 


into three easily adjusted narrow ranges: 


Position 1 Position 2 Position 3 
AC amps. 10 to 75 40 to 250 125 to 450 
DC amps. 10 to 70 45 to 250 170 to 375 


A rheostat control provides fine tuning within each range. 


Further, all machines accommodate remote current controls. 


OVERLOAD PROTECTION 


All AC/DC Idealarcs and all straight AC’s equipped with 
line contactors have built-in overload protection. This pre- 
vents damage to the welder from excessive heat in the 


windings or rectifier, regardless of the source of heat. 


INDICATOR LAMP 


A red light provides a visible signal that the welder is turned 
on. This lessens the chance that the machines will be left on 
overnight or over the weekend when they should be turned 
off. 


RECESSED CONTROL PANEL 


The entire face of the machine is recessed to prevent acci- 


dental damage to the controls. Output studs are recessed 


still further to give added protection against accidental 


short circuits across them. 


STRAIN RELIEF LOOP 


A rugged strain relief loop under the output terminals 
restrains excessive tension on the cable to prevent loosened 


contacts, arcing and cable overheating at the studs. 


AMPLE COOLING 


A large fan forces quantities of clean air from the top of the 


welder down over rectifier stacks and windings and out the 


Every “Idealarc TIG” Welder 
Has All These Features 


Basic Price 
AC/DC $625 


AC Only $360 





bottom. This provides ample rectifier cooling without suck- 
ing dust and dirt from the floor through the machine. 


CONVENIENT MAINTENANCE 

Maintenance personnel really appreciate the accessibility 
and ease of maintenance of the Idealarc TIG models. The 
sides of the machine remove easily and individually for rou- 


tine inspection and cleaning. All parts are readily accessible- 


SINGLE PHASE POWER 
The Idealare TIG welder can be used on any type of AC 


power source because it is a single phase machine. It is not 


limited to three phase power supply. 


CONNECTS TO TWO VOLTAGES 
All TIG model welders for 220/440 volts or 220/550 volts 


are reconnectable. On machines with line contactors this is 
done without changing any leads by merely moving a con- 
tact plate. The panel automatically reads the voltage for 
which it is connected. 





OPTIONAL EQUIPMENT 


Optional equipment converts the basic TIG-300 or TIG- 
300/300 Idealarc welder into a deluxe machine for all 
types of tungsten inert gas welding. Other features provide 
added convenience in using the machine. All may be factory- 
installed as integral parts of the machine and some are also 
available as a kit for field installation. 


HIGH FREQUENCY And INERT GAS CONTROL 


This feature provides all controls necessary for any tungsten 
inert gas welding. It can be set to operate in any of the fol- 
lowing ways with either AC or DC: 


Select Any or All 


These Optional Features 


Price Including All Options 
Except 115V Pushbutton and Undercarriage 


AC/DC $1041 


|. High frequency, continuous during arc time, with gas and 
water control. 





AC $816 


2. High frequency for arc start only, with gas and water 
control. 


3. No high frequency, but water and gas control. 


4. No high frequency, no water and gas control. 


Two switches provide the above choices. The first is a master 
switch that turns the whole high-frequency unit, including gas 
and water controls, on and off. When it is in the “on” posi- 
tion, the second switch selects continuous spark, start-only 


spark or no spark without affecting the gas and water 
controls. 


A timer adjusts the gas and water after-flow time. It is set 
according to electrode size. 


There is no welding power or high-frequency output, except 
when welding. Cable and torch arc electrically, “cold” and 
safe. To weld, the operator depresses a remote switch 
which attaches to the torch. This closes an output contactor to 
apply high-frequency and welding current. When the arc is 
extinguished, the contactor opens automatically. 


t Zone 1 Prices 


REMOTE CURRENT CONTROL 


With the convenient Amptrol remote current control, opera- 
tors adjust current while welding to compensate for varied 
welding conditions and for crater filling. It controls current 
from minimum amperage of the range set on the machine to 
the maximum amperage set on the fine tuning control. It 
comes with 25 feet of electrical cord and a three-pronged 
plug which fits the receptacle on the welder. Amptrol is avail- 
able in either hand- or foot-operated models. 


BALANCED WAVE FILTER 


Recommended when an AC high frequency is used, the 
filter eliminates the distorted wave shape and DC feedback 
current created by the arc. It provides smooth operating 
characteristics over the entire current range and maintains 
the machine's rated output ot 509% duty cycle. It includes 
three, 6-volt automotive storage batteries and a trickle 
charge circuit to keep them fully charged. Equipped with 
a switch, the trickle charge can be turned off when not 
needed. A quickly detachable (QD) connector is provided 
to take batteries out of welding circuit when not required. 


POWER FACTOR CORRECTION CONDENSERS* 


Power factor condensers improve power factor and reduce 
input current. With them, it is possible to install lighter input 
leads and reduce KVA power demands. 


LINE CONTACTOR 


You start the Idealare TIG with a pushbutton on the front 
of the machine. This operates a magnetic contactor type 
starter, which is connected to provide overload and over- 
heating protection for the rectifier and windings. The line 
contactor is standard equipment on AC/DC models; optional 
on straight AC models. 


115 VOLT PUSHBUTTON CONTROL 


This feature modifies the pushbutton circuit on the line con- 
tactor so it meets special safety regulations which require 
that pushbuttons operate only in 115 volt circuits. 


UNDERCARRIAGES* 


Heavy duty, three-wheeled undercarriages provide con- 
venient portability for machines that frequently move from 
one place to another in the shop. Available with either steel 
or solid rubber tired wheels, the undercarriage pulls easily 


and requires little extra floor space beyond that required 
for the welder itself. 


* Available in co kit for field installation. 








Lincoln “Idealare 1G” Arc. Welder 


HIGH FREQUENCY 
ON-OFF SWITCH — 
AFTERFLOW / 
TIMER CONTROL / LINE CONTACTOR 
| ON-OFF SWITCH 
SPARK CONTROL \ 
SWITCH ' 



















CURRENT FINE 


; TUNING CONTROL 
GAS AND WATER \ 


INLETS 





RECEPTACLE FOR 


CONTACTOR SWITCH POLARITY SWITCH 


} ee sv AC 
OUTLETS 


GAS AND WATER 
TORCH CONNECTIONS 


HIGH FREQUENCY 


oe ee =: LINCOLN eee CURRENT RANGE 
INTENSITY CONTROL — SELECTOR 
BALANCED 


WAVE FILTER Yes 


AMPTROL 


ON-OFF SWITCH — 


AMPTROL ~~ 
RECEPTACLE 


OUTPUT TERMINALS 


HAND AMPTROL 


f 







OUTPUT CONTACTOR 
REMOTE SWITCH 


FOOT AMPTROL 


FOR ALL MANUAL ARC WELDING APPLICATIONS 








APPLICATIONS 


idealare TIG welders are exceptionally versatile welding 
machines. No other welder offers ali the features available 
on these Idealarcs. No other machine can do so many arc 
welding jobs. 


First, Idealare TIG welders are especially applicable to 
tungsten inert gas welding of aluminum and other newer 
metals with AC and high frequency. The output characteristics 
are designed to provide an even wave shape that produces 
best arc characteristics and cleaning action. The wave filter 
automatically maintains these characteristics over the entire 
current range. This filter is the most simple and effective 
means of controlling the DC component in use today. 


All necessary controls for tungsten inert gas welding are 
integral parts of the high frequency package. Smooth re- 
mote control, so necessary in crater filling, is available. In 
short, ldealarc TIG welders have everything required in a 
machine for AC, high frequency, inert gas welding. 


Further, direct current with high frequency is used for tung- 
sten inert gas welding of stainless and some alloy steels. 
idealare TIG welders are ideal for this type of work too. 
Again, they have everything necessary to do the job. 

In addition, Idealare TIG is an excellent machine for all 
conventional, coated electrode, applications. AC or DC, 
convenient controls, good arc characteristics, ample current 
range, and many other features provide plenty of operator 
appeal and outstanding welding performance. Job shops 
and maintenance departments particularly appreciate the 
ability to handle, with one machine, both their routine work 
and the aluminum or other special jobs they encounter. 
idealare TIG is truely an exceptionally versatile machine for 
both inert gas and conventional electrode welding. 


(Note: If your welding requires only conventional coated 
electrodes, see Bulletin 4607.1 which describes the model 
TM Idealare welder.) 
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Model TIG-300 TIG-300/300 
Type 60 cycle K-1130 K-1131 
50 cycle K-1132 K-1133 
NEMA Output 
Amperes 300 300 
Arc Voltage 40 40 
Duty Cycle 60%* 60%* 
Output Current Range 
AC 10-450 amps. 10-450 amps. 
DC war 10-375 amps. 
Input Current 
(on 220V and at 
rated output) 
With Condensers 84 amps. 92 amps. 
Without Condensers 108 amps. 108 amps. 
Weight (Approx.) 
Net 630 760 
Shipping, Domestic 680 820 
Shipping, Export 800 950 


INPUT POWER 


Volts: 208, 220/440 or 220/550 
Phase: Single (or any one of 2 or 3) 
Cycles: 60 or 50 


Special Voltages: 220/380 and other single voltages 


available at slight extra charge 








DIMENSIONS 
Height Width Depth 
Machine, overall 447," 264" 282" 
Export crate 59%" 35%" 377" 
Mounting Holes 
(centers, ¥e’’ x 7’’ 
slots) 28Y%4"’ 14" 


* On AC Inert gas applications this is reduced to 50% when using wave filter and to 359% without aid of wave filter. 





THE LINCOLN ELECTRIC COMPANY 
The World’s Largest Manufacturer of Arc Welding Equipment! 
CLEVELAND 17, OHIO 





Photo courtesy Chicago Bridge & Iron Co. 


When there’s no margin for error...specify 


FOR WELDING 


Low Alloy or High Strength Steels 


With continually increasing fabrication costs, you can’t afford a margin 
for error. Successful fabricators specify the inherent qualities of all posi- 
tion iron powder low hydrogen Atom Arc electrodes to reduce the un- 
necessary rework that chews up profits and delays jobs. 

Inspection by X-ray is a requirement for most fabrications involving low 
alloy or high tensile steels. There is an Atom Arc alloy with the right 
physical properties and chemistry for welding most low alloy or high 
tensile steels. An electrode that deposits X-ray sound weld metal, in- 
creases the efficiency of your welding operation and lowers your costs. 
For complete details write for the “Handbook for Welding Low Alloy 
High Tensile Steels,” Alloy Rods Company, Dept. 02, P. O. Box 1828, 
York, Pennsylvania. 


Alloy Rod: Ss Company 


YORK, PENNSYLVANIA s EL SEGUNDO, CALIFORNIA 


NO FINER ELECTRODES MADE 
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Photo courtesy Baldwin-Lima-Hamilton Corp. 


Atom Arc 7018 Mo 


AWS-E7018-Al 


Atom Arc 8018 N 


AWS-E8018-C2 
Atom Arc 8018 CM 


AWS-E8018-B2 
Atom Arc 9018 CM 

AWS-E901 8-B3 
Atom Arc 10018 MM 


AWS-E10018-D2 


Atom Arc 12018 NMV 


AWS-E12018-G 
Atom Arc T 
AWS-E11018-G 


QUALITY WELDING ELECTRODES FOR 


Stainless Steel 

Low Alloy Steels 

Cast Iron 

Tool Steel 

Bronzes & Dissimilor Metals 


Hard Surfacing Electrodes & Wires 


- - ANYWHERE 
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Harry F. Grieger is general manager of one of 
New England's thriving industrial distributing 
organizations, New Haven’s Coe & Brown Com- 
pany. In the business for more than ten years, 
Harry Grieger started out with a well-known 
competitive line of abrasive products and found 
they just didn’t meet his standards. Switching to 
Bay State, he has built his business rapidly and 
credits Bay State products and service with a 
“considerable share in this company’s growth.” 


WELDING ENGINEER—October, 1959 





unclogged a bottleneck 
at Pioneer Manufacturing 


When a company has to work double shifts to keep up with 
customer demand, it’s a pretty sure sign that the company 
demands top efficiency from its suppliers. 

rhat’s certainly the case with Pioneer Manufacturing 
Co., Inc. of New Haven, Conn., manufacturers of engi- 
neered sheet metal and welded products. Working with both 
ferrous and non-ferrous metals, they found that the weld- 
grinding wheels they’d been using loaded up so fast that the 
down-time situation was getting out of hand and weld- 
grinding had become an infuriating bottle-neck. 

That was when Pioneer Manufacturing called in Bay 
State distributor, Harry Grieger, General Manager of Coe 
& Brown Company. He discovered that the only surprising 
thing about the situation was how easily it could be solved. 


He simply specified Bay State’s Blue Flash, raised hub disc- 
wheels and the bottle-neck vanished . . . because Blue Flash 
wheels cut cost and consistently gave a higher rate of stock 
removal than any other wheel on the market. As a result, 
production zoomed, the portable grinder operators were 
delighted and the customer was more than slightly pleased 
with the improvement in the company’s profit picture. 

Like Harry Grieger, the Bay State distributor in your 
area is a trained abrasive specialist. He’s as glad to tackle 
tough problems as he is simple ones and you'll find he’s a 
mine of ideas on ways to improve grinding technique and 
cut abrasive costs .. . because better grinding at lower cost, 
that is his business. 

BUY THROUGH YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


Uperator Lawrence Jennette grinds weld bead on steel brace for frame of vibration test 
equipment, designed for aircraft and missile manufacturers (guard removed for photography). 


BAY STATE 
ABRASIVES 


(ey Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices: Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh, Los Angeles. Distributors: All principal cities. 
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ATLAS ; “wipe sn03 wg | Letters 


Tank gallonage 
TOMAHAWKS Sin 


Would you please examine the prob- 

lem in The Welding Clinic in the August 
WORLDS LEADING WELD CLEANING TOOLS issue ("How to determine tank gallon- 
age,” p. 38). 

With the help of a math instructor we 
arrived at another answer. Please check 
our answer, and if it is incorrect, write 
and give a further explanation. 

Ted Lyons 
Don Maley 


Sir: St. Louis 
SOLID BIT R reading i. qn agi | ao 

; that your article in [he Welding Clinic 

WOOD GRIP, MODEL AW contains an incorrect formula for deter- 


mining tank capacity. 
“ | thought | should bring this to your 
attention for correction. 


J. E. Boeckstiegel 
Nordberg Mfg. Co. 


—Both letters are right in questioning 
the accuracy of the formulae used in 
determining tank gallonage which ap- 
peared in the August issue. The correct 
formulae are as follows: 

For an elliptical tank: 

capacity —0.7854 ab x L x 7.48 

For an oval tank: 


capacity—=(0.7854d* x de) L x 7.48 


STEEL GRIP, MODEL Bi 


Editorial comment 
Sir: Atglen, Pa. 


‘ h ’ May | comment on the editorial in 
cate the August issue of Welding Engineer, 
If Possible  § ey re “Stupid—like a fox.’ While not in so 
l many words, you so well bring to mind 
that old sales axiom, ‘Don't underesti- 

Better than Ever! mate your competition.” 


Fred M. Turtle 
Atlas “Dual Tools” are favorites with welders who like the idea 


of having the brush handy at all times. Now these tools are even . 
Bn Welding codes 
more efficient than ever with our new wide blades—18% more 


chipping edge, more speed, fewer resharpenings, less worker Sir: Troy, Ohio 
fatigue. Choose your “Dual Tool” with the grip you prefer and b The ree code Se ee has 
the bit that best suits your likes. Ask your dealer for our FORM a ee eee es 


the time for some constructive action. 
WCT-250 describing all our models. Such codes are usually written by groups 
interested in protecting the public or for 
maintaining minimum quality standards. 
They are primarily used by purchasers 


7 6 as th /f i) pS and users of welded products, and 
ES 33 MODELS ail a Letters should be addressed to: 
Each A? 


las tool is made as The Editor, WELDING ENGI- 
well as we know how. Ask WELDING ACCESSORIES NEER, P. O. Box 28, Morton 


ap ang ewoly resem: INCORPORATED Grove, Ill. No letter will be pub- 
line. 707 E. LEWISTON lished unless signed, but your 
FERNDALE 20, MICH. name will be withheld if requested 
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World’s toughest test 
withstood by MeTI Murex 


ELECTRODES 


Behlen Frameless Metal Buildings have survived what’s probably the 
world’s toughest single test—a nuclear explosion. One of the prefabricated 
buildings was placed only 6,800 feet from blast center and remained erect. 
A duplicate building 15,000 feet away suffered almost no structural dam- 
age. In welding the components used in constructing churches, plants, 
schools, supermarkets, commercial and farm buildings, Behlen Manufac- 
turing Company relies heavily on Murex electrodes — products of METAL 
& THERMIT CORPORATION, General Offices: Rahway, New Jersey. 
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New Hi-Impact Plastic Insulated 
Panel Receptacles and Mating Plugs 


Mount directly 

on any | 
Electrical 
Panel 


rt- Tai tit-)-< 


Now, you can make fast, positive power connections to any 
metal panel or housing without special insulating materials. 
Simply punch out a hole and insert a Cam-Lok self-insulated 
Receptacle! Uses standard electrical lock-nuts, affords 
“‘dead-front’”’ protection. Push in and twist Cam-Lok 
mating Plug and you've made a locked connection, which 
can be released quickly. 


New Cam-Lok Receptacles eliminate costs of special 
insulating panels and reduce assembly time. Patented, 


high-pressure contact assures minimum resistance and 
heating. 


Cam-Lok has a complete line of Receptacles and Plugs in 
many sizes and designs. Standard and special purpose 
Power Distribution Connections are available. Write today 
for new Bulletin No. 301. 


“Dead Front” design for fast 


direct mounting on... 


© ELECTRICAL DISTRIBUTION PANELS © SWITCHGEAR 
e BUS DUCT © JUNCTION BOXES 
© WIREWAY or any electrical cubicle 


A Complete Line of Welding Accessories and 


Special Power Distribution Connections 


P.O. BOX N-98 
CINCINNATI 36, OHIO 


DIVISION 











EMPIRE PRODUCTS, INC, 





many times as the basis for price. 

Codes are not written to hamper the 
use of a particular manufacturing proc- 
ess but to protect the life and property 
of the public. Those responsible for pur- 
chasing and using weldments produced 
under code are rarely those who severe- 
ly criticize the codes. 


Those who do criticize welding 
codes are usually in the welding indus- 
try but it is questionable if they would 
remove or eliminate the quality control 
specifications that they employ in pur- 
chasing or inspecting materials they use 
in their own products. 

Codes and specifications have result- 
ed from a particular situation or need 
. . . History provides the proof that be- 
cause of the ASME Boiler and Pressure 
Vessel Code present-day high tempera- 
ture and pressure boilers are in opera- 
tion with minimum service difficulties. 
The same can be said for other codes. 

We believe that much can be done to 
reduce the confusion surrounding the 
use of codes and tests . . . The American 
Welding Society has done a notable 
job of standardizing the welding provi- 
sions of the different codes. Much more 
work of this nature needs to be done... 


An objective should be to provide 
more knowledge and better understand- 
ing of the provisions of the different 
codes. It is true that those involved with 
one code or codes covering similar work 
become extremely familiar with the 
specific requirements of that code. But, 
it is when a number of codes are con- 
sidered together that they become con- 
fusing... 

So suggestions for improvement can 
be offered, we will summarize the pro- 
visions found in many codes. They con- 
tain; scope, welding definitions, speci- 
mens and testing methods, design 
considerations including joint design, 
welding electrodes and base metals, 
inspection jurisdiction and acceptability 
standards, the qualification of processes, 
procedures and operators. These last 
two factors together with inspection re- 
quirements provide for the majority of 
welding tests. 

Some of the codes provide standard- 
ized joint designs which have been pre- 
qualified. Additional work and research 
should be done to provide prequalified 
joint designs for all requirements. This 
would fulfill 95% of the designer's re- 
quirements .. . 


Prequalification of welding proc- 
esses and procedures could also be 
made more universal. The pipe welding 
industry has made significant advances 
in providing prequalified joint designs 
and procedures which have greatly re- 
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World’s safest safe 
welded with MeT Murex 


ELECTRODES 


Guarding the nation’s most treasured documents is a job entrusted to 


o 


lowers cases containing the Declaration of Independence, the Constitu- * 
tion and the Bill of Rights into its own interior, locks mammoth doors. me . * 
In its construction, the Mosler Safe Company depended on M&T Murex Pye 7 rn & , 


electrodes—products of METAL & THERMIT CORPORATION, General Offices : 
Rahway, New Jersey. 


“f 


what is probably the world’s safest safe. At night the safe automatically , @) . 


_ ° 
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duced testing expenses .. . 
Reciprocity of welding operator quali- 
DOES YOUR WELDING f UIPM ENT fications is another potential area for 
reducing testing and allowing conse- 
quent savings 


R EQ U i R E Before significant progress can be 


made in the above situations we must 

have more uniformity among the weld- 
NAT , a ing provisions of the welding codes... 
A consolidation of requirements of the 


welding sections of codes existing in this 
country . . . would be beneficial. 


A possible objective would be a 
single welding code comprising sections 
devoted to various applications or in- 
dustries and/or providing for variations 
peculiar only to specific applications. 
In conjunction with such a code various 
levels of service requirements and vari- 
ous levels of acceptability with respect 
to... inspection . . . would be estab- 
lished. 

The level of acceptability and/or ap- 
plicable sections of the general code 
would then be a matter of agreement 
between purchaser and supplier. In con- 
junction with this single general code 
would be provisions for welding opera- 
tor qualification at various levels of 
proficiency. . . Operator qualifications 
could allow for movement between em- 
ployers without requalifications. . . 

s It is agreed that many obstacles need 
as ad to be overcome to establish uniformity, 

: however, the end would be the elimina- 

Be rnar d . WATER COOLERS provide the most tion of countless duplications of tests to 
complete selection of cooler circulators for use on the -ualify processes, procedures and joint 
following types of welding equipment, at prices from eee, © Oe ee eee Oe 
$92.00 to $325.00. cations of tests to qualify operators for 
each new contract or with each new 
employer. The savings to fabricators 
would be enormous and the final result 
would be lower-cost welding which 
would further its acceptance. These fac- 

— tors would ultimately reduce the amount 
of testing and the cost involved. 
Micaidnannal Scicecneninal Howard B. Cary 
1G MIG (GUN) AUTOMATIC spot INDUCTION Director 


Hobart Bros. Technical School 
PROVIDES ...A dependable trouble-free source of coolant 


for your welding equipment, in the shop or ; 
in the field. | 


\ Rus 
SENS . . . Expensive plumbing, long hoon, etc. > 
s 











PROTECTS . . 


+ Equipment from burn-outs, clogging of nozzles, 
etc. 


Ls Remember { f 
Se rid There is a Bernard Cooler to fill 
oa your cooling need. 
BERNARD Call your welding distributor or write today 
hse BERNARD WELDING EQUIPMENT CO. 


10232 Avenue N Chicago 17, Illinois "No thank you. I'll light my own." 


SELECTION . . . 9 Models to choose from. } 
ya 
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World’s best cars 


welded with Mel Murex 


ELECTRODES 
More than one out of every four cars produced in the United States—the CA 


world’s best—is welded with M&T Murex electrodes. For joining frames, 
or unitizing bodies, the people who build the best cars depend on the best 


welding materials—products of METAL & THERMIT CORPORATION, General pl R E x 
Offices: Rahway, New Jersey, Overs et 
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PR MALLORY @ CO inc 


ALLO 
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RY Memos 


_ NEWS AND TIPS ON RESISTANCE WELDING 
P. R. Mallory & Co. Inc., Indianapolis 6, Indiana 


WELDING HINTS 


————— 
— 


Use enough cooling water... at 
least 114 gallons per minute through 
each tip; pays off in longer tip life, 
stronger welds. (Mallory fluted hole 
electrodes give you extra cooling and 
extra life . . . without extra cost. 


g 


WANLUALALALAMAAL) 


Don't use a steel hammer to knock 
welder arms into alignment. Avoid 
damage by using a rawhide or rub- 
ber mallet. 


Send for this 
handy wall chart 
of ““Do’s and 
Don'ts” for your 
shop. 





Make 1001 Welding Set-ups 
with MALLORY 
Holder Components 


One of the best time-savers you can 
have in your resistance welding tool 
crib is a kit of the new Mallory inter- 
changeable holder components. In a 
matter of seconds, you can put to- 
gether the holder you need for hun- 
dreds of set-ups that you may have 
considered special. Changeovers can 
be completed in minimum time by 
anyone who can handle a wrench. 
And the holder inventory you need 
is only a fraction of what you would 
otherwise need to carry. 


Holders: ejector, or non-ejector; made 
of several high strength Mallory 
alloys. 


Barrel: choose from four diameters, 
several standard lengths, and a num- 
ber of tapers and threads. 


Adapters: a variety of straight and 
angle designs increases flexibility of 
Mallory holders. 


Ask your local Mallory welding dis- 
tributor to show you how inter- 
changeable holders can save you time 
and money. He'll be glad to help you 
select the components best suited for 
your shop. 


Mallory welding products are available 
from authorized distributors located in 
all principal cities. 
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more promotion 


Last month, WE reported how 
Hobart Brothers Co. promotes 
welding on its mailing envelopes. 
Another similar boost for welding 
is the suggestion, “Better your 
products thru welding,” which is 
now metered all envelopes of 
County Welding Supplies Co., 
1307 N. Adams St., Peoria, IIl. 
T. M. Corcoran writes, “Just to 
let you know we are trying to pro- 
mote welding as you are. We have 
used this item (the metered slogan) 
since May, 1958, and hope it has 
done some good.” 

Undoubtedly it has. 


underground 


One of the more remarkable 
sights seen by Jim Alcock of Sag- 
inaw Welding Supply Co., Sagi- 
naw, Mich., on his recent Euro- 
pean tour, he reports, was the un- 
derground oxygen production facil- 
ities of Svenska AB Gasaccumula- 
tor, better known as AGA. The 
gas producer’s “rock workshop” is 
at Lidingo and houses one of 
Sweden’s few liquid-oxygen plants. 
The first part of this subterranean 
site was completed in 1943, but the 
oxygen plant was not built until 
1951, necessitating an expansion of 
the workshop. Total floor area at 
present is 34,000 sq ft, and more 
than 640,000 cu ft of granite were 
removed during construction. In- 
ternal walls and ceilings are of 
concrete or, as in some cases, of 
corrugated steel plate—all of which 
are painted white. The excellent 


7 oe 
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J < Bs MEL MILLAR 


"Who else could | have called?" 


NAT mu 


illumination and the internal struc- 
ture, combined with a ventilation 
system that changes the air about 
7 times per hour, almost entirely 
eliminate the impression of being 
underground. 


music man 


Lloyd Nesbitt, welding machine 
specialist for the Pittsburgh office 
of Metal & Thermit Corp., has 
wanted a pipe organ for a long 
time. Both he and his wife are 
accomplished organists, and he is 
a professional singer as well as a 
musician. Nesbitt purchased an old 
pneumatic organ from a_ local 
church several years ago. After 
dismantling it, he converted the 
instrument to an electric-pneumatic 
organ. To do so, he had to dia- 
gram, wire and solder thousands 
of separate electrical connections. 
Installation was another problem— 
solved only by an addition to the 
Nesbitt house—for full-range pipe 
organs are anything but small. 
Sound is brought into other por- 
tions of the home by an elaborate 
system of louvers in the walls. 

This king-size do-it-yourself proj- 
ect has taken well over four years. 
Obviously a man of many talents, 
Nesbitt is an active member of the 
American Welding Society and is 
an authority on welding and weld- 
ing equipment. 


down under 


The Australian Welding Journal, 
official publication of that coun- 
try’s Welding Institute, in a recent 
editorial suggests a national welded 
products month similar to the one 
in the United States. Originated by 
WELDING ENGINEER, and now spon- 
sored in April by the American 
Welding Society, this country’s 
welded products month has 
achieved sufficient recognition to 
prompt the editor of that distant 
journal to write: 

“We .. . must strive to emulate 
the example of welding men in the 
U. S. in order to advance the 
frontiers of welding in this coun- 
try.” 

We wish our overseas colleagues 
success. 
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World’s 
toughest 


...satest 


...best 


You won’t always find welds by 
M&T Murex electrodes in the 
world’s toughest, safest or best 
equipment. But you’ll surely 
find them in the world’s most 
carefully manufactured. 
Murex electrodes comprise 
one of the broadest lines of 
quality rods and wire. Choose 
from over 1000 types and sizes 
—mild steel and low alloy, stain- 
less, hard surfacing, etc. Ask 
the M&T man or send for free 
literature. Also for information 
on M&T’s complete line of weld- 
ing machines. METAL & THERMIT 
CORPORATION, Rahway, N. J. 
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| When you buy welding wire from PAGE, 


you set THE RIGHT WELDING WIRE, 


e The only sure way to get a dependable weld—a non-porous weld, free from 
cracking—is to use a welding wire which will give weld metal compatible with the 
base metal, and which contains deoxidizers designed to eliminate all impurities. 

PAGE has had more than 50 years of experience in the development of welding 
wires for specific jobs. As a result, you can get the wire best suited to your welding 
job—and you can get it from local stocks, packaged in the way that fits your own 
production requirements. 


AUTOMATIC WELDING WIRE 


A choice of 33 analyses of automatic welding wire enables you to get the exact wire 
you need for any welding operation. Here are some examples: 





A-S-Armco « a pure iron for welding ‘“‘Armco 
Iron,’’ which contains other elements in a 
quantity guaranteed to be less than 0.1%. 


A-S-6 « for welding mild steel with excep- 
tional ductility —50,000 p.s.i. average tensile, 
with 35% elongation. 

A-S-10 « a low-carbon mild steel, chiefly used 
for submerged arc welding. 


A-S-15 « an aluminum-killed mild steel 
which gives a tensile strength of approximate- 
ly 75,000 p.s.i. with 40% elongation. 


A-S-16 « the same as A-S-15, but with mo- 


lybdenum added for higher tensile strength. 


A-S-17 « a modification of A-S-10 with sili- 
con added for use with inert gas. 


A-S-18 «¢ the first successful wire for CO: 
welding of high-carbon and sulfur-bearing 
steels and for general use on low alloys. 


A-S-20 « a high-tensile submerged arc rod, 
also suitable for CO2 welding. 


A-S-25 e« a modification of A-S-20, with de- 
oxidizing agents added for better CO» welding. 


A-S-30 ¢ produces porous-free weld metal, 
even on a very dirty steel. Contains up to 
-75% aluminum for maximum deoxidation. 


A-S-65 e¢ reasonably priced for hard-facing 
with high resistance to abrasion or erosion. 


A-S-4130 e a medium carbon, chrome- 
molybdenum alloy for welding the SAE 4100 
series of low alloys. 


A-S-6150 © a low alloy hard-facing rod, pro- 
ducing a Rockwell hardness of C-32 which can 
be machined or ground. 


A-S-8620 « contains chromium, nickel and 
molybdenum, and can be used with any low 
alloy containing any or all of these metals, 
even when the exact analysis is not known. 


A-S-Stainless « several stainless wires are 
available to match the various grades of stain- 
less steel. 


METAL SPRAY WIRE 


Metal spray wires generally deposit a coating of the same analysis as the wire 
employed, and this deposit may be built up to any thickness. The deposit is porous 
and has little tensile strength, but provides excellent anti-frictional characteristics 
and resistance to abrasive wear. 


BARE and SULCOATED ELECTRODES 


PAGE electrodes are available for use with Armco, mild steel, low alloy and heat- 
treatable steels, and for impact-resistance surfacing. 


GAS WELDING RODS 


PAGE gas welding rods are available in any of the analyses for welding wires. Any 
welding wire grades listed can be furnished in 36” straight lengths for gas welding 
rods. Rods also can be furnished in coils and on reels. 


PAGE- 
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WHEN YOU NEED IT, 
PACKAGED THE WAY YOU WANT 


er 
2 3 
wi 


NATIONWIDE DISTRIBUTION and WAREHOUSING 


PAGE welding wire, rods, and electrodes are as close coast-to-coast network of PAGE distributors backed 
as your phone. Prompt delivery is assured from a_ up by strategically located warehouses. 


LET PAGE HELP YOU SOLVE YOUR WELDING PROBLEMS 


From our 33 analyses, we usually can prescribe the ticularly tough welding problem. At all times, PAGE 
wire best suited to your requirements. We also can welding specialists are ready to give expert advice. 
develop special wires when needed to solve a par- Call on us for help. 


Liner markings oneachcoil 
of PAGE welding wire pro- 
vide positive identifica- 
tion, end mix-ups. And 
on #2 coils, liners are 
color-coded as well. The 
color of the stripe indi- 
cates the grade, makes 
identification double- 
quick and fool-proof. 


25-lb. or 60-Ib. coils, 
single or palletized— 
also in single or pallet- 
ized individual cartons, 
or in waterproof reus- 
able fiberboard drums. 





120-Ib. or 180-Ib. 
coils, paper-and-bur- 
lap wrapped, or in 
palletized cartons. 
Special coil sizes on 
application. 





25-Ib. reels (spools) in 
cartons are designed 
to fit all standard 
machines; single or 
palletized to meet 
your requirements. 





Gas welding rods in 
50-lb. paper-and-bur- 
lap bundles; in fiber - 
board cartons of 10 
Ib.; and in boxes of 50 
Ib. or over. 


Perfect weld of SAE 1141 
to SAE 1151 was accom- 
plished with A-S-18, us- 
ing COs, to form an auto- 
motive drive shaft. Note 
clean metal in cutaway 
portion shown at left. 
There’s no annealing of 
the high-carbon resulfur- 
ized steels, because pre- 
heat and post-heat are 
not required. 





— 


Payoffpaks and Lever- 
poks are furnished 
with diameters ranging 
from 15” to 23” and ca- 
pacities from 25 Ib. to 
700 Ib. 








Payoffpallets hold 
900-1200 Ib. of wire 
(sizes 44%" to %” inci.) 
coiled around pedes- 
tal on top of a wood- 
en pollet. 


..These Folders can help you... — 
Write for: 
| Folder DH-402-0 e Contains infor- 
. mation on submerged arc and inert 
gas automatic welding wire. Lists 
descriptions and uses of the many 
PAGE analyses. Describes our ex- 
tensive variety of packaging. 
Folder DH-1218 
Chart lists detailed 
analyses of PAGE auto- 
matic welding wires, metal spray 
wires, bare electrodes and gas weld- 
ing rods. Shows uses and properties. 
Lists most competitive makes. 


PAGE WELDING WIRE 


Page Steel and Wire Division - American Chain & Cable Company, Inc. 
Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston*, Los Angeles*, New York, 


Philadelphia*, Portland, Ore., San Francisco*, Bridgeport, Conn. 
*Indicates PAGE warehouse stocks co 








the source for answers To unre problems 
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MANHATTAN PORTABLE WHEELS 


REMOVE MORE METAL AT 


Fast cutting action plus long wheel 
life add up to more output per man 
hour... lower production costs with 
Manhattan Portable Wheels. Every 
specification of the wheel you use— 
type of abrasive, grain size, hardness, 
structure and bond—is determined 
only after a careful analysis of your 
grinding problems. . 
metal you want to remove, and the 
finish you require. 


Workers prefer Manhattan Portable 
Wheels because they get more pieces 
done. Management prefers them 


. the amount of 


LOWER COST 


because they assure faster, more uni- 
form quality production ...and they 
last longer. 


Flared cup, depressed center, cone, 
plug and mounted point, or straight— 
there’s a Manhattan Portable Wheel 
engineered for your job requirements. 
Ask about the new Safety-Back Flared 
Cup Wheel. Let a Manhattan repre- 
sentative show you how to remove 
more metal, faster... get ‘‘SMore Use 
Per Dollar” . . . with Manhattan Port- 
able Wheels and other types of high 
speed, heavy duty abrasive wheels. 


FASTER 
CUTTING 
ACTION 


LONGER 
WHEEL 
rk | 


CUSTOM-MADE 
FOR 
YOUR JOB 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


INC. 


Belts * Hose * Roll Covering * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 
end Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 


Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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a new multrple-torch 


shape cutting machine... 
Airco quality cuts, 


faster operation, trams your costs 


ee 


On the west coast— 


Air Reduction Pacific Company 
<== AIR REDUCTION SALES COMPANY _ tternationatiy— 
Airco Company International 
Al RCO A division of Air Reduction Company, incorporated in Cuba—_— 
Cuban Air Products Corporation 
=] [Ss ® 150 East 42nd Street, New York 17,N.¥Y. 


In Canada— 
Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, inc 


Offices and authorized dealers in most principal cities 
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Medium Frequency (1200 to 12,000 cyctes) 


Induction Heating Equipment for Stress Relieving 


By Werner K. Haessler, Project Engineer, Brown Boveri Corp. 


snOW 
SOVER 








Brown Boveri manufactures turbine 
and generator shafts, precision 
marine gears and other products 
requiring flawless, stress-free weld- 
ments. After thorough testing, the 
Company adopted medium-frequency 
induction heating for stress reliev- 
ing of weldments and for shrink 
fitting. Compact, mobile power- 
converters and special heat-resistant, 
insulated cable were developed . 
adding speed and flexibility to induc- 
tion heating techniques. Standard sets 
are now available. 


Advantages 


Induction heating offers complete 
mobility not possible with furnaces. 
Even assembly welds at a customer’s 


Cable arrangement for stress relief treatment 
of welded flange. Diam. 80”, thickness 5%”, 
max. temp. 1148°F. Maximum power: 60 kw 
at 2.4 kc/s. 


plant can be heat-treated. It gener- 
ates the heat inside the metal as com- 
pared to furnaces or resistance heat- 
ers that heat from the outside using 
high surface temperatures. Thermo- 
couple control allows more accurate 
adherence to prescribed tempera- 
ture gradients. Simple cable and insu- 
lation arrangements cut labor cost. 
Cables and work can be covered with 
asbestos blankets to minimize radia- 
tion losses. 


Medium frequency induction heating 
allows the use of relatively short and 
light cables with longer cable life 
Since only a few turns are required, 
the energy is concentrated at the 
welding area allowing substantial 
power savings. The medium frequency 
system is adaptable for workpieces 
from 1/32” thick up to heavy forg- 
ings. (Low frequency systems, 50 to 


Mobile truck for 38 to 110 kw output units. 
Larger units are also on a mobile chassis. 
Automatic temperature sequence control. 
Graph shows record of complete sequence. 


400 cycles, require thick or very long 
cables and are limited to heating 
thick, heavy sections.) 


Brown Boveri medium frequency 
converter sets 





Fre- 
quency 
ke/s 


Volt- 
age 
kw Vv 
60 360 
110 630 
165 720 
220 900 
50 400 
66 540 
88 720 
130 720 
185 900 
38 600 
55 800 
77 540 
44 650 
66 450 
*3-phase motor input at 220, 440 
or 500v, 60c. 


Power 


a tt 
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Shrinking a gear wheel onto a shaft. The insu- 
lating blanket covering the cable has been 
removed to show the cable arrangement. 


All sets are complete on a mobile, 
4-wheel chassis. Plug and socket con- 
nections are supplied for connecting 
2 similar sets in parallel for higher 
power. Drip-proof housing for out- 
door exposure. Power and heat con- 
trols provide accurate, automatic 
heating, soaking and cooling periods 
with no supervision. 


The complete range of Brown 
Boveri stress relieving units makes it 
possible to provide the frequency best 
suited for the specific size, thickness, 
composition and shape of the work- 
pieces to be treated. In general, the 
lighter the workpiece, the higher the 
frequency. Experience has proved, 
however, that if one machine is to be 
used for a variety of applications, fre- 
quencies in the range of 2 to 2.5 ke 
are the most suitable. 


Upper photo: Cable position during pre-heat- 
ing at 850°F and welding. Below: Cable wind- 
ings are simply pushed together and are ready 
for stress relief treatment up to 1250°F. 


Brown Boveri Induction Cable 
Highly flexible, heat-resistant. For 
work temperatures up to 1250°F with- 
out water cooling. Can be used for 
preheating then stress relieving with- 
out removal during welding. Bends to 
radii of 2” or less for easy application 
to the work. Supplied in easy-to- 
handle sections of 15 to 50 ft. quickly 
connected during application. Insu- 
lated for 1000v. 


Write for complete details and Cost 
Estimate Questionnaire. 





BROWN BOVERI 
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U.S. Sales and Engineering: Brown Boveri Corp., Dept WE10, 
19 Rector Street, New York 6,N. Y. Agents in 27 U. S. cities. 
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Phelps Dodge Habirprene Arc Welding Cable 
lasts longer under roughest working conditions! 


The durable quality of Phelps Dodge 
Habirprene arc welding cable makes it 
ideal for use on jobs where welding cable 
undergoes severe physical wear and tear. 
Records show that Habirprene cable more 
readily absorbs heavy blows and weights, 
resists oxidation and damage caused by 
severe working conditions in shipyards, 
oil refineries, building construction and 
boiler-making plants. In some applica- 


JPRENE 


tions, Habirprene cable has lasted many 
times longer than rubber cable. 

More than 10 years ago, Phelps Dodge 
pioneered Habirprene welding cable—the 
first real advance in this field, Today’s 
Habirprene welding cable is the result of 
Phelps Dodge development and manufac- 
turing experience devoted over the years 
to providing an arc welding cable of 
superior quality with a proven record for 


safety, dependability and long life. This 
cable meets all requirements of A.S.T.M. 
D752. 

See your authorized Phelps Dodge 
distributor for hard-wearing, long-lasting 
Habirprene arc welding cable with indel- 
ible gold markings. Phelps Dodge also 
makes a full line of rubber arc welding 
cable and welding power supply cable. All 
these cables are available from stock. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atianta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C, Houston, Indianapolis, Jacksonville, 
Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D.C 
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welding positioner 


saves 90 hours 
bem iCc)(ohbelommaneat= 


The P&H WP-80 — world’s largest power-elevating positioner — is the 
only welding positioner made that can power-elevate 40-ton weldments. 


Savings come big when you use P&H welding 
positioners in your welding operations. Here’s 
proof — the results obtained by using a PaH 
WP-80 positioner in welding the power-shovel 
frame shown above: 

The weldment is 12 ft. wide, 35 ft. long, 3% ft. 
high, and weighs 59,000 lbs. 

Downhand welding permitted depositing much 
heavier first-run beads, thus eliminating stringer 
beads. The number of passes in most cases 
dropped from three to one. The result: a cut of 
90 hours in welding time alone! And the number 
of crane lifts was slashed from 32 to 9. 

With the WP-80, work interruptions dropped 


sharply — safety was greatly improved. That’s 
because, once the piece is secured on the posi- 
tioner, the operator can position it at any angle 
quickly and easily by remote control. 

P&H offers you a complete line of welding posi- 
tioners in capacities from 500 to 100,000 Ibs. — 
with variable speed, if you desire. For more facts, 
get a copy of “What you should know about 
welding positioners.” Write to Dept. 309C, Har- 
nischfeger Corporation, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS e ELECTRODES ¢ POSITIONERS 
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The “waste” land 


THE LOSSES RESULTING from the current steel strike can be calculated in 
millions—millions of tons of steel; millions of dollars in workers’ wages, 
and millions more in government taxes. 


We in welding are confronted with a condition similar to the steel 
strike. And if it were possible to make the general public as aware of 
the “welding strike” as it is of the current steel strike, something might 
conceivably be done to correct these deplorable conditions. 

Actually, there is no welding strike as such—but all of us are being 
penalized as if there were. It can be safely said that millions of tons 
of steel, as well as thousands of tons of other materials, are being lost— 
wasted—because architects, engineers and designers refuse to take advan- 
tage of the 16 to 33% saving afforded them by intelligent use of welded 
construction. 

Not only does this refusal waste our resources needlessly, but in times 
like these, helps contribute to inflation and any possible steel shortages 
due to the strike. 

Then there is the problem of wasted manpower. If there were an 
over-abundance of riveters, the insistence on antiquated joining methods 
might be understandable. But this isn’t the case! Throughout the coun- 
try there is a lack of skilled craftsmen in every trade. So why aren't we 
conserving our manpower? 

This continued, extravagant use of materials and manpower can lead 
only to economic destruction. Of course, there will probably be more 
important factors contributing to this destruction than just the lack of 
welding use. However, our concern is welding. 

We know its use will help curtail these evils—and as men of welding, 
we should do something about it. We can help conserve national 
resources, reduce manpower demands, fight inflation—and at the same 
time, increase the use and growth of welding. 
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This roller, hardfaced with Victoralloy, shows practically no wear after crushing 40 tons of rock hourly, 8 hours daily for 30 days. 


HOW TO SAVE ON ROLLERS AND ROD 
....Use VICTOR Hardfacing 


Tracy Rock & Gravel Co., Tracy, Calif., crushes 40 tons of 
rock hourly, prolongs roller life on this rough work by rebuild- 
ing with 14” VicrorRALLoy #1 Bare Electric rod, 28” length. 
Says plant superintendent Albert Parker: 


¢ FREE am oh 
; Victoralloy’s ease of application and fast buildup mean 
Victor Hardfacing Manual a lot to us. There is no lost time as we use 28” length rod; 
hows you right r when it burns down, we touch a new rod to the old one, 
’ god ow “ — and keep on welding without even lifting the helmet.” 


j You, too, can save rod and increase working life of crusher 
Write us NOW for seaiaee rolls, screens, shovel teeth, tractor rollers and idlers, dredge 
pumps and many other parts subjected to abrasion and severe 
Profitable dealerships open; inquire now! impact. Simply hardface with VICTORALLOyY. It welds to man- 
‘ ganese, steel or cast iron. You get all position hardfacing, ex- 
ceptional arc stability, deposits free of porosity, fast applica- 
tion without slag interference. Try it. Order a supply from 
your Vicror dealer TODAY. 


VICIOR EQUIPMEN] COMPANY 


ALLOY ROD AND METAL DIVISION 
13808 E. Imperial Highway, Norwalk, Calif. * Wakita, Oklahoma 
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metals 


LABORATORY CURIOSITIES—this was the description given to many of today’s 
nuclear-age metals when first considered in their pure form. Recent 
years, however, have seen commercial application of these metals. 

Among them, titanium, zirconium and tantalum are becoming best-known 
for their unique characteristics—high corrosion resistance, good physical 
properties—making them the modern engineer’s dream-come-true. 

Manufacture and fabrication, however, are not without difficulties. 

Stringent precautions must be applied to avoid embrittlement by ab- 
sorption of oxygen, nitrogen or hydrogen at elevated temperatures. Thus, 
the initial production of the metal and any subsequent hot working, welding 
or brazing must be performed under an inert atmosphere with complete 
freedom from grease and any other foreign materials, 

The resulting increase in production costs is outweighed by these 
metals’ ability to give satisfactory service in applications where more 
common metals would not be useable. It must be stressed that economic 
use of titanium, zirconium and tantalum (or any of the other newer, ex- 
pensive metals) depends on careful design fabrication to use fully their 
special properties and to utilize a minimum quantity of material, 
consistent with strength requirements. 

Since prevention of embrittlement is the prime consideration when fusion 
welding these three reactive metals, conventional oxyacetylene and 
metal-arc welding processes are unsuitable. 

Welding is complicated by the need to protect not only the molten 
weld pool, but all parts of the component being welded as well. 

Thus, it is necessary to create an inert-gas shield which will give 
greater-than-normal coverage. 

Any grease or oxidation products on sheet surfaces prior to welding 
will provide another source of contamination. Mechanical cleaning methods 
and normal degreasing treatment should be carried out, but care must 
be exercised in using chemical reagents since they form explosive compounds. 

Techniques have been developed using the Tig process for welding titanium 
in specially designed jigs and utilizing gas shields with auxiliary protective 





FROM THIS END 
KEEP DOOR CLOSED 
WHEN NOT I USEF 


AT the DeHavilland Aircraft Co., Ltd., a complete argon welding 
cabinet or chamber is used when fabricating the many complex 
gircraft parts which would be impossible to make on jigs. 


coverage. As an alternative, chambers filled with argon 
may be employed if size and number of components 
permit economic operation of this system. (In general. 
these techniques apply equally to zirconium, tantalum. ) 

For Tig “open air” welding, jigs which provide maxi- 
mum chilling adjacent to the weld to restrict the heat- 
affected zone are needed. These jigs may be water-cooled 
to assist in rapid heat dissipation and should incorporate 
an efficient gas shield to protect weld underside. Special 
shields have been developed using a trailing gas cover- 
age, fed from an auxiliary supply. 


Where quantity production is required, welding in 
a complete argon atmosphere may be desirable. In par- 
ticular, complex-shaped components can thus be welded 
when it would be otherwise impossible to make jigs of 
the required size and shape. 

The most common cabinet is a cylindrical vessel hav- 
ing removable plates for loading and for access to the 
weldor’s rubber gloves extending inside. Construction of 
such a vessel requires ability to withstand vacuums in 
the order of 10% mm of mercury. 

As an alternative to a steel vessel, rigid or flexible 
plastic containers have been used successfully and often 
provide easy completion of a limited number of com- 
ponents. 

[The electron beam vacuum welding process also pro- 
vides contamination-free welds. Still another method, 
“motor-arc modification of the Tig welding method,” 
has been successful in closing small containers, as re- 
ported by C. C. Stone, Argonne National Laboratory, at 
the annual AEC Welding Forum. In this latter method, 
the arc is moved around the tungsten electrode by arc 
current and a special magnetic field, rather than me- 
chanically as in normal Tig welding. | 

While normal design procedures for Tig welding can 
be followed, preference should be given those avoiding 
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by L. M. Gourd and F. W. Copleston* 


use of filler wire, to reduce possible contamination from 
wire surface impurities. When using filler wire in the 
open-air technique, the heated wire must not be with- 
drawn from the protective argon shield. 

Thus, flanged butt, edge and corner welds are pre- 
ferred since these can be made without addition of filler. 

Tig spot welding may be used for joints in lighter 
gages and below, but it will be necessary to have as ade- 
quate an argon protection as in manual Tig welding. 
Although Mig welding cannot be used now for fabrica- 
tion of these metals in England, it is used in production 
of electrode for refinement of sponge titanium. 


Titanium has found its widest application in the 
aircraft industry, where its high cost is balanced by a 
satisfactory strength-to-weight ratio and good corrosion 
resistance. The latter property is being exploited in the 
chemical industry, and there is much interest in the pos- 
sibility of lining mild steel vessels with titanium. This, 
however, depends on development of a suitable technique 
for joining the two. 

[A diffusion layer between zirconium and stainless 
steel produced corrosion resistant, brittle-free bonded 
joints, according to K. H. Koopman of Knolls Atomic 
Power Laboratory. Both metals were first machined to 
an interference fit; mating parts were cleaned, forced 
together and heated to 1,800 F under high vacuum for 
the diffusion bond. | 

Zirconium also has very good corrosion resistance, and 
in addition, has a low neutron absorption cross section. 
Thus, its main use has been in construction of compo- 
nents for nuclear reactors. When high strength is re- 
quired, zirconium can be alloyed with tin, iron, chromi- 
um or nickel without impairing the properties exhibited 
by the pure metal. 


Tantalum has excellent corrosion resistance to most 
of the common acids, including concentrated hydro- 
chloric and sulphuric acids, and is therefore very useful 
in the chemical industry. Like zirconium, tantalum has 
good resistance to body acids and both metals are used 
in surgical work, either for instruments or for bone- 
splints and other metallic objects remaining permanently 
in the body. 

Thus, these three reactive metals offer a combination 
of properties which enable the engineer to design struc- 
tures not practical with conventional materials. Prob- 
lems in manufacture and fabrication still exist, however, 
and rapid solution of these with cost reduction should 
promote more extensive use. 


In view of the abundance of titanium oxide in the 
earth’s crust, it is reasonable to suppose that, given an 
economic method of extraction, there should be no ti- 
tanium shortage in the future. Considerable advances 
can also be expected in production of special alloys of 
titanium, zirconium and tantalum. The number of firms 
concerned with their fabrication increases yearly. 

[For one company’s solution to the high-cost problem, 
see Electrolytic process promises less costly titanium, p. 
49. 


*Messrs. Gourd and Copleston are with the Sales Technical 
Service Dept. of British Oxygen Gases Ltd., Cricklewood, London, 
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Argon will be more plentiful, 
cheaper, WE survey shows 


LAST MONTH, Southern Oxygen Co. 
announced to the industry that it 
would increase its argon output by 
more than three million cubic feet 
per month as a result of an agree- 
ment with Spencer Chemical Co. 

This was good news to users of 
the atmospheric element because it 
was another indication of the trend 
to abundance, which in turn brings 
a promise of lower costs. 

Wexpinc Encineer’s_ Research 
Dept. surveyed the leading producers 
of argon (see box), and all agreed 
that the future will see a decrease 
in the price of this valuable inert gas. 
Present prices range from 8 cents per 
cubic foot to 13 cents, depending up- 
on volume purchased. One supplier 
quoted a 5 cents-per price for bulk 
liquid argon. 


In compiling its annual statistics 
Wetpinc ENGINEER has not broken 
down argon usage, but the leading 
suppliers tell us that last year, for ex- 
ample, approximately 75% of the 373 
million cubic feet produced was di- 
verted to applications in the welding 
and cutting industry. 

(Just about 20 years ago, the only 
use for argon was in the incandescent 
light bulb.) 

The anticipated reduction in cost 
of this important shielding gas has 


increase in the argon used with these 
processes over the next five years, 
while another optimistically predicted 
a whopping 200% hike. Several other 
producers refused to hazard an opin- 
ion on the size of the boost, although 
all agreed that the use of Tig and Mig 
with argon would indeed increase. 


It is expected that argon will find 
correspondingly greater application 
outside welding. Some of these, as 
listed by our respondents, include its 
use in metal flushing, protective at- 
mospheres for melting, and in plas- 
ma-arc torches. But one independent 
producer commented that “. . . lower 
prices and better distribution will do 
more to promote the use of argon 
than finding new applications.” 

In its application as a shielding 
gas, argon faces its greatest threat 
from carbon dioxide. Not that the 
latter met with explosive success when 
the various CO, processes were intro- 
duced, but recent refinements, lending 
to its greater effectiveness on thin 
gages of mild steel, presage a substi- 





Who WE asked 


This report on argon is based on 
answers submitted by four major 
producers: Linde Co., Air Reduc- 
tion Sales Co., Liquid Carbonic 


tution for argon in some applications. 
Also, there seems to be a move by car- 
bon-dioxide proponents to invade the 
non-ferrous field—especially alumi- 
num. 


In both instances, cost is the 
dominating factor. Carbon dioxide 
generally costs only about | to 2 cents 
per cubic foot. 

On the other hand, the WE survey 
indicates that many producers expect 
a counter-attack by argon to gain it 
as much as it might lose in the mild- 
steel field, especially in joining of 
gage thicknesses. This was revealed 
by their answers to the question, “To 
what extent do you feel Tig and Mig 
methods will replace manual and au- 
tomatic arc welding processes?” 

The automotive and aircraft indus- 
tries (the latter including missiles 
and rockets) are seen as the two in- 
dustries which will experience the 
greatest advances in welding with an 
argon shield. 

One major producer noted that the 
production of the “wonder” metals, 
titanium and zirconium, is totally de- 
pendent upon an inert gas, thus will 
contribute to its increased use. (See 
“Eliminating contamination is a prime 
consideration when welding titanium” 
and “How to weld zirconium and its 


alloys” on pages 46 and 50.) 


As important as argon is in 
shielding, producers say its advan- 
tages are fortified when oxygen or 
helium is added. These commercial 
mixtures have been put to great use 
by fabricators. Copper and copper 
alloys, for example, are best welded 
in a shield provided by an argon- 
helium mixture, while argon-oxygen 
combinations are best for carbon and 
stainless steels. 

One major producer reports that an 
argon-hydrogen mixture has found a 
place in Tig welding of stainless. 

No doubt about it, four major pro- 
ducers and four independents agree 
the argon picture is rosy. One of the 
latter quoted the senior Mr. Messer of 
Germany, who reportedly once said 
“The oxygen business in the future 
would be known as the argon busi- 
ness.” 


prompted many predictions of its 
even greater use in Tig (tungsten in- 
ert-gas) and Mig (metal inert-gas) 
welding. 

Respondents to the WE survey 
ranged far and wide in their guesses, 
with two suppliers expecting a 50% 


Div., General Dynamics Corp., and 
National Cylinder Gas Div., Chem- 
etron Corp.; and four independent 
gas manufacturers: The Burdett 
Oxygen Co., California Oxygen 
Co., Houston Oxygen Co., and 
Pacific Oxygen Co. 


A startling statement in view of the 
large tonnages of oxygen required to 
take off even a small amount of argon 
(oxygen comprises 20.95% of our at- 
mospheric air, argon less than 1%) — 
and what that means to the oxygen 
market is left for speculation. 
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WELDING THE REACTIVE METALS 


Eliminating contamination 


is a prime consideration 


when welding titanium 


HoT TITANIUM, plus air, moisture, 
dirt, etc., equals contamination. 

Although simple, this equation is 
at the heart of the most basic con- 
sideration of titanium welding—elim- 
ination of contamination. And it is 
equally applicable when welding any 
of the other reactive metals. 

In many titanium 
welding procedures are similar to 


respects, 


those used for many other structural 
metals. However, its high chemical 
activity and sensitivity to embrittle- 
ment impose limitations and require 
special welding procedures. 

During the past few years con- 
siderable effort has been expended 
to develop satisfactory techniques for 
fusion welding titanium. Tig weld- 
ing has become generally accepted 
as the standard procedure to use. 

[Ed. note: According to a recent 
translation — of 
Svarka,” the welding 
method has been adapted for titanium 
welding. Developed by the Ukrainian 
Electric Welding Institute for weld- 
ing steel, the process is now used for 
joining heavy sections of titanium. 
An electric current passes through a 
iayer of conductive oxygen-free flux, 
generating heat to melt the filler elec- 
trodes. Pure argon is the most ef- 
fective gas shield above the molten 
slag. | 

Joint designs for titanium are 
about the same as those used for 
other metals. With the Tig process, 
butt welds may be made with or 
without filler rod, depending on the 
thickness of the joint and fitup. If 


**Automaticheskaya 


electroslag 


406 


fitup is good, filler rod is not re- 
quired; if poor, filler metal is added 
to obtain full-thickness joints. 

When welding material up to 
0.062-in. thick, good welds can be 
made with no filler metal using a 
square-butt joint with tight fitup. If 
a thicker material is welded (up to 
about 0.125 in.), square-butt joints 
with clearance of 1% to 1 times the 
base metal thickness is recommended. 
Filler rod may be used. 

When a single-vee butt joint and 
filler material are used in_ thick- 
nesses above 0.250 in., the first pass 
should be made without -filler, and 
the fusion zone should be kept to 
about one-half the plate thickness. 
The second pass is then made with 
filler in the conventional way. 


Machining or filing is the pre- 





The reactive metals will be sub- 
jects of discussion at the 4lst 
National Metal Exposition and 
Congress sponsored by the Ameri- 
can Society for Metals in Chicago, 
Nov. 2-6. 

Papers will be presented dur- 
ing the technical sessions at the 
Hotel Sherman. On Monday, Nov. 
2, at 9 a.m., titanium and its al- 
loys will be discussed; topics 
range from the effects of hydro- 
gen on mechanical properties to 
corrosion behavior of titanium- 
palladium alloy. Zirconium and 
its alloys will be discussed at the 
9 a.m. session on Thursday, Nov. 


Jv. 











by T. M. Laurenson 
Pennsalt Chemicals Corp. 
Wyandotte, Michigan 


ferred method of edge preparation. 
Any grinding should be eliminated 
if possible since the resulting elevated 
temperature could cause surface con- 
tamination. If grinding is a practical 
necessity, the ground-edge tempera- 
ture should be kept well below 800 
F. After grinding, thoroughly wire- 
brush all surfaces. or polish them 
with 180 Grit paper to remove any 
grinder-deposited foreign matter. 

Because of molten titanium’s ex- 
treme chemical reactivity (any di:-t 
grease, oxides, etc. will react at weld- 
ing temperatures ) , thorough cleaning 
of joints and filler material before 
welding is very important. 

For scale-free material, a simple 
degreasing operation is sufficient to 
remove dirt and oil, and should be 
followed by light wire-brushing. For 
materials with large amounts of light 
oxide-scale, acid pickling treatments 
are generally used. Most solutions 
contain nitric and hydrofluoric acids 
in concentrations of 10-47% and 
2-4% respectively. 


To minimize hydrogen pickup. 
however, the nitric acid concentra- 
tion should be greater than 20%. 
Pickling times range from | to 20 
minutes and bath temperatures from 
80 to 160 F. After pickling, surfaces 
are rinsed with hot water and dried. 

But the most effective and prac- 
tical titanium cleaning method is a 
good, thorough wire-brushing. A 
clean, stainless steel brush is pre- 
ferred. A new, clean steel brush is 
adequate if surfaces are wiped free 
of any brush-deposited rust. Sand- 
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CHAMBER-like conditions have been obtained by use of baffles to confine the inert shielding gas. 


blasting is recommended for any 
heavy or difficult-to-remove scale. 


Since titanium has the unusual 
property of dissolving even its own 
oxide, all cleaning should be done 
just prior to welding, including a 
distance of about 10 times the base 
metal thickness from the weld joint. 
Surfaces should be antiseptically 
clean; even a finger-print smudge 
may cause some weld embrittlement. 

From the above, it can be seen that 
adequate inert-gas shielding is the 
key-note to successful titanium weld- 
ing. Whenever the hot metal (above 
800 F) comes in contact with air, 
contamination Therefore, 
shielding must be considered from 
all directions. 

For practical welding, 
each job constitutes a specific prob- 
lem, particularly the need for de- 
vising proper back-up shields. A typi- 
cal welding setup would include: 

(1) Torch nozzle—Metal noz- 
zles are preferred to ceramic. The 
latter has been used successfully but 
may be a source of absorbed mois- 
ture and contaminated gases. Larg- 
est available nozzle should be used. 

(2) Trailing cup 


occurs, 


titanium 


A trailing cup 


45° BEVEL 


we 
SHIELD 


BUTT 


is simply a rear extension of the 
nozzle. Copper is the preferred metal, 
although aluminum or 
sheet iron would suffice. 

The need for and the size of a 
trailing cup is mostly determined by 
base metal thickness 


galvanized 


(amount of 
heat) and welding speed. In many 
cases, if base metal is thin (below 
about 3/32 in.), the fitup is good, 
welding speed is slow and heat low, 
then the trailing cup can be elimi- 
nated. 

On the other hand, if the base 
material is quite thick (above about 
14 in.) and the heat is high, the 
trailing cup may have to be quite 
long (about 5 in.). In this case, it 
may even be necessary to insert an 
additional supply of inert gas in the 
trailing shield to afford 
gas coverage. 


complete 


An optimum size cup adequate 
for most jobs would be about 2-in. 
long and l-in. wide. The inert gas 
supplied by the torch would be ample 
to accommodate a cup of this size. 

(3) Back-up bar—The purpose 
of the back-up bar is to supply gas 
shielding to the back side of the 
weld, and to help conduct heat 
away from the weld zone. It consists 





PLATE preparation when welding titanium using filler material is shown above, left. How- 
ever, when plate is thicker than 0.250 in., the first pass should be made without filler 
(above, right). Filler is then used in the conventional manner. 
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PoulLia 


Rem-Cru Titanium, Inc. 


of a piece of bar copper about 14-in. 
thick, 4-in. wide with length de- 
termined by the job. A groove 3/16- 
in. deep by ¥%4-in. wide is cut down 
the center. 

A header is attached to the op- 
posite side paralleling this groove. 
Holes about 1/16-in. diameter (3 in. 
apart and staggered from the cen- 
terline) are then drilled in the 
groove bottom into the header. The 
bar is clamped to the back side of 
the joint to be welded. 

(4) Chill bars—These bars or 
hold-downs serve as heat conductors, 
shielding baffles and help to hold 
work in place. They can be of steel 
lf,-in. thick, 2-in. wide with length 
determined by the job, and beveled 
longitudinally on one edge to an 
angle of about 30 deg. 

Two are required and are clamped 
to the work and back-up bar, one 
on each side of the weld with the 
bevel facing the weld. They should 
be spaced so that there is ample 
room for the torch, but no more. 

(5) Inert gas—Only argon or 
helium of the highest grade purity 
should be used, and the gas dew 
point should not be higher than —60 
F. All parts of the gas distribution 
system should be tight, clean, dry. 

Helium has the advantage of pro- 
ducing a more intense arc which 
tends to promote better penetration 
and minimize porosity. In general, 
however, argon is the preferred gas 
because of its high density and bet- 
ter shielding effectiveness. 

Mixtures of 25% argon, 75% 
helium have also been used, com- 
bining the best features of both 
gases. Whichever gas is used, the 
same should be used for back-up 
shielding to maintain uniform arc 
characteristics. 
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SAH/ELO€- 


alittle 


Exact gas flow rate is difficult to 
specify. However, visual weld in- 
spection can determine if shielding 
is adequate. A flow rate of 20 cth 
of argon will probably be suitable 
for most jobs and is a good start- 
ing point. If helium is used, start 
with 40 cfh since twice as much is 
required to effect the same coverage 
as argon. 

Back-up flow should be low enough 
so as to eliminate high back-up 
pressure, which can result in blow- 
through or a recessell weld. 

A simple field test to determine 
if gas protection is adequate is to 
hold the torch stationary over a bead, 
allowing the molten metal to cool 
under the gas blanket. Any discolora- 
tion is an indication of insufficient 
coverage or poor gas distribution. 

(6) Welding chambers—Where 
complex joints and small parts are 
to be welded and special fixtures and 
baffles are expensive and impractical, 
a welding chamber is used. This is 
merely a box of suitable size (alum- 
inum is a good material) that can 
hold the work and welding torch and 
be purged with an inert gas. Weld- 
ing is done by means of rubber 
gloves attached to the chamber sides. 


After purging and before weld- 
ing, a scrap titanium piece should 
be welded to burn up any residual 
oxygen. Semichamber methods have 
also been used by providing baffles 
to confine the shielding gas. 

Whenever possible, welding should 
be done without filler material, since 
hot filler metal is a prime source of 
contamination. If a filler rod is used, 
the hot tip must be shielded at all 
times, and if contamination is sus- 
pected, that section must be cut off 
and discarded. 

Machine settings should be set as 
low as possible to produce 100% 
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penetration welds. As a guide: 25 
amp should suffice for 0.040-in. ti- 
tanium, and about 170 amp for 
0.093 in. 

Using d-c straight polarity, the 
torch should be as close to perpen- 
dicular as possible. Welding speeds 
will, of course, vary with base metal 
thickness, but 3 ipm is recommended 
as a minimum. 


Starting and stopping the arc 
should be done with a foot control 
unit. This will avoid burn through, 
since lower amperage can be used 
when starting and stopping, and will 
also allow the torch to be held in 
place until the weld has cooled. 

If a foot control unit is not avail- 
able, starting and finishing tabs 
should be used to take up the burn- 
ing and contamination. 

In commercially pure grades of 
titanium where absolutely no con- 
tamination has occurred, the weld 
bend properties should be practical- 
ly as good as those of the base metal. 
Bend hardness and parent metal 
hardness should be similar and joint 
efficiencies can be 100% or better. 

A bend test of a sheet metal fusion 
weld is an excellent indication of 
its ductility. An accepted bend for 
titanium is 105 deg over a 2T ra- 
dius. 


Good ductility and the color of 
the weld are functions of proper 
shielding. Therefore, weld quality 
might possibly be determined by its 
color, but only if the colors are 
very distinguishable. 

For example, if the surface of the 
weld is a metallic silver color, shield- 
ing was excellent and the weld has 
good ductility. A light straw color 
ranging to a light blue color indi- 
cates the weld was not protected at 
low temperature, but ductility is 
probably good. 

On the other hand, if the weld 
color ranges from dark straw to dark 
blue, the weld was not adequately 
shielded and poor ductility is the 
result. Should the weld be dark blue, 
gray or yellowish, or if deposits have 
little or no luster, then the shielding 
was extremely poor and the welds 
are very brittle. 

Better and simpler methods of 
welding titanium will undoubtedly be 
developed as time passes. But for 
the present, as mentioned above, the 
key-note to successful titanium weld- 
ing is adequate gas shielding. 

















Electrolysis 
promises less 


costly titanium 


SOME OF THE SO-CALLED rare 
metals are rare only because of 
difficulty in producing them in 
pure form, e.g., titanium. 

Strong as steel and half as 
heavy, titanium is the fourth most 
plentiful metal found on earth. 
Yet because of difficulties in re- 
moving it from its ore, titanium 
metal has been commercially avail- 
able only for the past 10 years. 

Production is low (only 4,500 
tons in 1958) and the present 
price is about $9 a pound in bar 
and sheet stock. 

Norton Co. researchers have 
been working on the problem for 
7 years, and according to the 
Worcester, Mass., firm, their new- 
ly developed electrolytic process 
promises less-expensive-to-produce 
titanium. 


During electrolysis, titanium 
is separated from titanium car- 
bide in the form of tiny crystals 
of pure titanium. These, when 
washed to remove the electrolyte, 
can be melted into ingots for use 
as a metal or fabricated by pow- 
der metallurgy techniques. The 
crystals can be used with any 
present day techniques. 

Although cost estimates for ac- 
tual production equipment are 
still to be formulated, the re- 
searchers feel titanium could be 
produced economically. One rea- 
son is the relatively inexpensive 
titanium carbide, which is com- 
mercially available and contains 
80% titanium. 


Present processes use tita- 
nium tetra-chloride, and although 
the per pound price is the same 
as titanium carbide, the latter con- 
tains about three times more tita- 
nium. 

The Norton electrolytic process 
is also designed to produce colum- 
bium, vanadium, chromium, zirco- 
nium, tantalum, hafnium, molyb- 
denum, thorium and tungsten. 


























WELDING 


THE REACTIVE 


METALS 


by L. E. Stark 
Mallory-Sharon Metals Corp. 
Niles, Ohio 


FIG. |—Laboratory arrangement 
for straight seam welding of 
zirconium using the Tig process. 


How to weld zirconium and its alloys 


NUCLEAR PROPERTIES, corrosion re- 
sistance and mechanical properties 
an optimum combination of these 
characteristics make zirconium and 
its alloys desirable for use in nuclear 
reactors and in many commercial ap- 
plications. 

And to retain these desirable prop- 
erties, fabrication by arc welding is 
recommended whenever possible. 


Zirconium and the zirconium base 
alloys (Zircaloy-2 and Zircaloy-3) 
possess excellent weldability, but like 
titanium, they readily absorb and 
alloy with oxygen, nitrogen and hy- 
drogen when heated to high tempera- 
tures. 

To combat these detrimental effects 
on mechanical and corrosion proper- 
ties, arc welding must be conducted 
in a high-purity inert atmosphere. 

- When welding is exceptionally criti- 
cal, a dry-box should be used. 


The dry-box is a chamber in 


which the work, torch, fixtures and 


50 


power leads can be installed, and 
which can be evacuated to about 0.1 
to 5 microns and then refilled with 
helium or argon at atmospheric pres- 
sure, 

When zirconium and Zircaloy were 
first welded for nuclear reactor ap- 
plications, the chambers were evacu- 
ated to 0.03 microns for at least 12 
hours, then back-filled with helium. 
With today’s ziconium purity, how- 
ever, the slight contamination, which 
occurs through the relaxed standards 
for dry-box welding, can be accom- 
modated. 


Dry-box atmosphere can be fur- 
ther purified of residual air (due 
to insufficient pump-down or leak- 
age during refilling) by holding an 
arc on scrap zirconium for several 
minutes. The operation is then halted 
when discoloration-free weld beads 
are obtained. 

Welding zirconium outside a dry- 
box will satisfy many nuclear appli- 
cations, and almost all non-nuclear 


applications, if Grade A helium or 
argon of guaranteed high purity is 
employed. 

Precautions, however, must be 
taken when designing the shielding 
equipment to be used when inert-gas 
arc welding. Proper shielding will 
exclude all trace of air from the weld 
metal and heat-affected zone until the 
metal has cooled to below 700 F. 
(Rapid cooling can be promoted by 
using copper back-up plates and hold- 
down clamps. ) 


Inert-gas shielding of the weld 
bead’s underside, plus a_ trailing 
shield, are absolutely essential if 
zirconium is to be welded outside a 
dry-box. The trailing shields must be 
designed to meet the weldment’s con- 
tours. 

A laboratory arrangement for 
straight seam welds is shown in figure 
1, while a detailed view of the backup 
plate and shielding nozzle is illus- 
trated in figure 2. The copper back- 
up contains a drilled manifold pass- 
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FIG. 2—Detailed view of the hacbab plate and shielding nozzle for straight seam + alive 
of zirconium and its alloys using the Tig process. 


age which is connected to the back- 
up groove by a series of small drilled 
holes. 

The shielding nozzle is a standard 
torch-nozzle with a lead-trail shield 
brazed to it. The trail shield is made 
of stainless steel porous-metal filter- 
plate brazed to a copper-sheet box- 
manifold. 

Shielding lines should be designed 
and assembled to permit uniform 
movement of inert gas. A dead-end 
pocket in the shielding gas flow line, 
such as a Y or T fitting, cannot be 
purged of all air, which will then 
continue to bleed into the shielding 
gas during welding. 

Indications of air or moisture in 
the shielding lines can often be recog- 
nized by discoloration of the elec- 
trode’s end. In Tig or Mig welding, 
the electrode tip should be shiny- 
bright after welding has been com- 
pleted. 


Shielding lines should be grease- 
and oil-free, and preferably made of 
metal (such as annealed copper), or 
of high-grade plastics (such as Teflon 
or Tygon). 


Prior to welding, the shielding 
back-up plates 
should be thoroughly purged, using 
about 10 times the volume of the 
shielding passage. After completion 
of the weld, the shielding gas should 
continue to protect the weld or heat- 
affected zone until it has cooled to 
below 700 F. 

When using the Mig welding proc- 
ess, the welding wire should be hard- 
drawn and coiled to have a “cast” 
(diameter of an unimpeded coil) of 
about 20 in. or less to assure good 
electrical contact at the guide tube. 


lines, nozzles and 
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The wire should be shiny-bright, and 
the Mig torch should have provisions 
for gas purging at the point of wire 
entry to prevent drag of air into the 
torch with the wire. 

Physical and mechanical properties 
of zirconium and zirconium alloys 
made from reactor-grade sponge are 
summarized in the accompanying 
table. 

The microstructure of that por- 
tion of the weld zone which has 
undergone fusion will consist of large 
transformed beta grains. In the heat- 
affected zone adjacent to the fused 
weld metal (where temperature dur- 
ing welding has exceeded the trans- 
formation temperature) grain coars- 
ening will have occurred, but to a 
lesser degree than in the fused weld 
metal. 

In the heat-affected zone further 


from the fused weld metal (where 
the temperature has not exceeded the 
transformation temperature) there 
will be a zone of recrystallized grains 
if the material had been cold worked 
prior to welding. 

The transformed beta structure of 
the weld and heat-affected zone will 
have higher strength and somewhat 
lower ductility than the fine-grained 
alpha structure of wrought and an- 
nealed material, This is partly the 
result of grain size difference and 
partly microstructure differences, re- 
sulting from cooling from higher 
temperatures than those used for an- 
nealing the wrought material. 


Annealing should be avoided 
unless the weld has been cold worked. 
It may cause additional grain growth, 
if time or temperature are high 
enough, thus further reducing weld 
ductility. Short time heating below 
transformation temperature will not 
change weld structure or heat-af- 
fected zone, but will relieve stresses 
already caused by welding. 

The corrosion resistance of the 
weld metal and heat-affected zone is 
comparable to wrought material, pro- 
viding the weld is free from con- 
tamination. Frequently the surface of 
the heat-affected zone will show 
poorer corrosion resistance than the 
fused weld metal. 

This result is due to the fact that 
contaminants in the shielding gas 
will be concentrated at the surface 
of the heat-affected zone, whereas in 
the weld, they will be distributed 
throughout with a resultant lower 
concentration, 


Physical and Mechanical Properties 





Thermal Expansion, X10° 
Vol. Change on Solidification, % 
Thermal Conductivity, 
212 F 
Specific Heat, BTU/lb/°F 
Heat of Fusion, BTU /\lb 
Melting Point, °F 
Boiling Point, °F 
Transformation 
Density, lb/cu.in. 
Modulus of Elasticity, X 10° psi 
Ultimate Tensile Strength, ksi 
0.2% Offset Yield Strength, ksi 
Elongation, per cent in 2” 
Reduction of Area, Per Cent 
Hardness, Rockwell B 


Temperature, F 





in/in/F 


BTU/hr/ft?/F/ft@ 1 


Zr Zr-2 Zr-3 
3.2 3.6 3.6 
5S 1.5 1.5 

S§ 


8 8.5 


0.067 0.07 0.07 
108 108 108 
3355 3310 3330 
6600 6500 6500 
1585 1500/1825 | 1500/1750 
0.234 0.237 0.236 
13.7 13.8 13.6 
45/70 55/80 55/75 
30/50 45/65 35/55 
20/40 15/35 15/35 
45 35 40 
75/85 85/95 80/90 
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properties 





Symbol 

Atomic Number 
Atomic Weight 
Density at 68 F, lt 
Melting Point 


> * 


Coefficient of Linear Tr 
near 68 F, microinch/F 


Electrical Resistivity, m 
Modulus of Ela 


Crystal Struct 





by J. J. Vagi and 
R. L. Koppenhofer* 


Resistance 


spot-welding 


of tantalum 


studied at Battelle 








——— 


Spot-welding data for arc-cast tantalum sheet i A RECENT sTUDY on the resistance 


spot welding of tantalum sheets shows 








DL 9=3 


“4 


that cast-nugget-type structures and 
solid state bonds with recrystalliza- 
tion where no apparent melting oc- 
curs are two kinds of bonds that can 
be produced. 

Materials for the study were 0.020 
and 0.030-in. thick are-cast tantalum 
sheets. Spot welding was done with 
a medium-capacity spotwelding ma- 
chine equipped with synchronous 
controls using ‘%-in. diameter, 
RWMA Group A, Class 2 copper 
alloy electrodes having a 6-in. spher- 
ical radius face. 

Prior to spot-welding, the tanta- 
lum sheets were cleaned with abrasive 
cloth or by acid pickling with 55% 
H,SO, (sulphuric acid), 25% HNO, 
(nitric acid), and 20% HF (hydro- 
fluoric acid). Both methods were fol- 
lowed with an acetone rinse. 

With all other factors equal, the 
different cleaning procedures pro- 
duced welds of equal quality. Be- 
cause of a limited supply of sheet 
all spot-welding tests were made us- 








. Based on short-cir 





*Principal Welding Engineers, Battelle 
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Memorial Institute, Columbus, Ohio. 
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ing %4-in. square coupons. The welds Considerably more information is 
were evaluated by means of peel tests, | needed to determine the Rtg ah New Du Pont center 
hardness surveys, and metallographic _iceability of the two kinds of bonds ° ° 
examinations (See table). ar obtained during this study. Should being built to study 
Cast-nugget-type bond joints in the solid-phase bond prove to have reactive metals 
which no apparent melting occurs satisfactory properities, it may be A MrTARtumeecst, weseancn cen. 
may be satisfactory for some types possible to reduce or completely elim- ter to speed development of high- 
of service. However, one major prob- __ inate the electrode sticking by using temperature metals for jet engines, 
lem involved is the severe electrode higher electrode forces to reduce the Be: REPT RO power 
sticking which occurs when making contact resistance of the tip-to-work teaiaiiies aah pws ara 
these type welds. interfaces. design items, is being constructed 
at Du Pont Co.’s Baltimore plant. 
and will be completed in 1960. 
The installation will contain 
equipment to forge, extrude, roll, 
draw and heat treat such reactive 
metals as tantalum, titanium, zir- 
conium, columbium (niobium). 
tungsten and chromium. It will be 
capable of producing mill prod- 
ucts—ingots, tubes, rod, sheet, 
strip and foil—for sales develop- 
ment programs. 





ABOVE, peel-test results obtained from sample which was spot-welded using condi- 
tions that produced no melting at weld surface. Micrographs of cross-sections of a concentrate on working with titan- 
typical weld showed some evidence of grain growth existing at interface, but in ium and pure columbium and its 
general grains did not appear to extend across faying plane. Typical cast-nugget alloys. The center will be housed 
structure is shown below. Structure of weld can be seen. at the company plant in the Curtis 
Bay Section of Baltimore, where 
Du Pont manufactures titanium 
dioxide white pigment. 

“Rapid advances in new and 
revolutionary technology in in- 
dustry, power generation, trans- 
portation and communications, 
both civilian and military, have 
created a demand for new metals 
with outstanding physical proper- 
ties,” says F. H. Weismuller, gen- 

eral manager of the pigments de- 
over cre te 
Hardness of spot welds in 0.030-in arc-cast }-+-++++4- partment. 
tantalum sheet eauee r 
icycle weld time + He added that for manufac- 
(Soe electrode a turers to design more efficiently, 
~ONo opporent meiting | | jane ] they need structural metals that 

- @Cast Tr 1 T will withstand temperatures above 

ee | Ht 2,000 F, that have low neutron 

= absorption, and that will operate 
without impairment in highly cor- 
rosive conditions. 

He said columbium is one such 
metal that, when properly alloyed 
and made commercially available, 
will help solve many design prob- 
lems in the jet engine and missile 
field. 

Columbium alloys will also be 
important in obtaining improved 
high temperature performance 
from equipment used in chemical 
and petroleum industries, metal- 
lurgical operations, and in power 
generation. 


The facility, initially, will 
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VACUUM-tight high 
temperature furnace 
part made of two 
seamless tantalum 
tubes. 


STRONG, DUCTILE WELDs can be made 
on tantalum by using the Tig welding 
process and taking into consideration 
this highly reactive metal’s melting 
point and reaction at high tempera- 
tures. 

Tantalum has an extremely high 
melting point of 5,425 F, as com- 
pared to approximately 2,700 F for 
most steels, Also, at elevated tempera- 
tures (600 F and higher) tantalum 
combines with oxygen, nitrogen, hy- 
drogen, in fact, it combines with all 
but the inert gases. 

Other points must also be kept in 
mind: the thermal conductivity of 
tantalum is somewhat lower than that 
of steel; the thermal coefficient of ex- 
pansion is about half that of steel; 
when welding tantalum all undesired 
gases must be kept away from the 
weld area. Aside from these points, 
the physical properties of tantalum 














WELDING THE 


Tig process 


produces 


REACTIVE METALS 


by Alan F. Busto* 


strong, ductile welds 


on tantalum 


and mild steel are similar. 

Because of its relatively low work 
hardening rate, it is not usually nec- 
tantalum before 
welding. It is however, best to clean 
the metal thoroughly. 

It is also necessary that the weld 
and heat affected zone be flooded 
with an inert gas to exclude all gas- 
eous contaminants that could reduce 
the ductility of the weldment. 


essary to anneal 


Helium, argon, or a mixture of 
the two can create an atmosphere to 
which tantalum is inert at all tempera- 
tures. And, when the purity of the 
gas is maintained at a high level, the 
weld and heat affected zones exhibit 
ductility similar to the parent metal. 

Where a perfectly ductile weld zone 
is required, a welding chamber which 
can be purged of air and filled with 
inert gas is desirable. 


4 


TYPICAL welding 
chamber which can 
be purged of air and 
filled with inert gas. 











Essentially, a chamber 


provides a perfectly sealed enclosure 


welding 


which allows a wide visual range; 
arm holes or a remote control device 
to manipulate the weldment; a pure 
inert gas supply; a vacuum system 
to evacuate the air where purging is 
not considered satisfactory; a weld- 
ing system including power supply, 
torch and ground cable. 

Refinement of the system can allow 
placement of parts in all positions. 
access ports for removing parts with- 
out contaminating the atmosphere, 
multiple glove openings, automatic 
gas controls, and other necessary ac- 
cessory equipment to suit specific 
manufacturing requirements. 

Fixturing within a chamber serves 
the main purpose of locating the ad- 
joining components, prior to and 
during welding, in correct alignment. 
In many cases, parts can be designed 
to be self-aligning (Fig. 1). 


Where this joint design is pos- 
sible, light clamping and preliminary 
tacking is adequate to hold proper 
alignment. In cases where the hold- 
ing fixture is the sole means of 
alignment, internal expanders, exter- 
nal clamps, hold downs, fingers, etc., 
must be used. Provisions in the fix- 
ture design must allow clearance for 
inert gas flow around all heated sur- 
faces. If backup plates are used, 


*Welding Engineer, Fansteel Metallurgical 
Corp., No. Chicago, Ill 
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they must have deep, wide grooves 
open to the atmosphere. 

To weld a sealed assembly, provi- 
sions must be made to either assemble 
after purging or add weep holes for 
eas circulation during welding. 

In many cases the use of a welding 
chamber is impractical because of 
the weldment’s size or shape. In such 
cases the heated surfaces can be pro- 
tected by proper gas-backed fixturing 
which usually serves three purposes: 

1. To hold the work in 

alignment. 
To chill the work order to 
limit the heat affected area. 

3. To act as a seal to exclude the 
air and to conduct the 
inert gas to the heated areas. 


proper 


outside 


Although this procedure seldom 
provides sufficient inert gas purity 
in the weld area to accomplish welds 
equaling the parent metal ductility, 
the weld metal ductility will exceed 
Weld bend 


180 deg bend over one 


practical requirements. 
ductility of 
metal thickness can be consistently 
accomplished where backup gas fix- 
tures and a gas filled trailing cup are 
used. 

Weld fixturing falls into two gen- 
eral categories, depending upon 
whether the weld is a longitudinal 
one or a circumferential one. Fix- 
turing for longitudinal welds consists 
of a grooved backup, drilled for gas 
flow or with a porous backup mate- 
rial, and copper alloy toed hold down 
clamps (Fig. 2). 


The copper chills the work to 
restrict the heat affected area. The 
groove conducts the inert gas to the 
backside of the weld area which must 
flow without turbulence to prevent as- 
piration of air. Backup groove di- 
mensions (See Table I) are recom- 
mended to provide alignment and 
chilling sufficient clearance to 
prevent copper pickup in the weld. 

Circular butt-welded joints are ac- 
curately aligned by expanding circu- 
lar backup fixtures. The fixture can 
tacking, preliminary to 
welding, or as a welding backup fix- 
ture. In the first case, the tack weld- 
ed assembly is removed from the fix- 
ture to a circular weld positioner and 
ie led with inert gas backup and 

railer cups (Fig. 3). 


with 


be used for 


In the latter case, the gas is sup- 
plied to expanding segmented backup 


Fig. | 
EXAMPLE of self- 


aligning joints. 


Fig. 2 
CONSTRUCTION on 
longitudinal weld fixture 
with copper backup 
drilled for inert gas. 
Fixtures are used when 
self-aligning joints 
cannot be obtained. 


Fig. 3 
CONSTRUCTION on 
longitudinal weld 
fixture with porous 
metal backup. 


Fig. 4 

FILLET welding fixture 
to perform the functions 
of holding alignment, 
chilling and inert gas 
backing. 


Fig. 5 

CIRCULAR butt-weld 
with gas backup and 
trail cups to cover the 
heated area with inert 
gas until it is cool. 
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of a design similar to Fig. 4. Hold 
down clamps are not required be- 
cause the parts are held in tension 
by the outward force of the expander. 

The welding power 
desirable for Tig welding tantalum is 
a d-c rectifier type machine 


source most 
capable 
of maintaining an are at 10 to 300 
amp. 
Accessory 


equipment should in- 


clude a remote control foot switch 
with a connector relay switch to ex- 
tinguish the are at the conclusion of 
a weld pass. 
torch, with 
purge and post-weld gas flow timing 
intervals is a desirable feature 
sure controllable gas coverage with- 
out gas waste, 
initiation is 


Solenoid conu ol ol 


trail and backup gas 
to in- 


High frequency are 


mandatory to avoid 


a 
se ~«e 


tungsten pickup in the weld fusion 
zone. 

with the 
necessary accessories will be adequate 


for most 


A motor generator set 
welding operations, al- 
though it is not preferred because of 
slow are response to remote current 
controls, 

The welding torch should be a 300 
amp capacity water cooled manual or 
machine torch, depending upon the 
application. The welding nozzle size 


should be as large 


as is feasible to 


provide maximum inert gas coverage 
over the molten puddle with low gas 
velocity. The electrode size depends 
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Same coverage, 





GROOVE 





TANTALUM : 
DEPTH THICKNESS | RANGE 
— - —_—— —_—— 


WIDTH 





| 1/16 040 004 O14 


1/8 040 O15 025 
1/4 .050 025 050 
Zz 6 sates 











050 














upon the welding current. Thoriated 
tungsten electrodes are recommended 
because of their excellent arc initia- 
tion and arc stability characteristics. 

The choice of helium or argon for 
welding tantalum is dependent upon 
many Although helium is 
approximately one-half the 


factors. 


price of 


THIS reboiler was lined 

with approximately 18 sq ft 
of 0.020-in. tantalum sheet, 
assembled by Tig welding. 


standard cubic foot, it 
requires twice as much helium for the 


argon per 


so that economy is 
not a serious consideration. 
Because helium is not as readily avail- 
able as argon, it is less desirable on 


usually 





Most of the statements in this 
article referring to the welding of 
tantalum, apply equally well to the 
welding of columbium (niobium). 
The principal difference between 
the two metals is that the melting 
point of columbium, 4,379 F, 
somewhat lower than that of tan- 
talum. 











large production jobs. 

Where backup cups or large di- 
ameter expanding fixtures are used, 
the low density of helium relative to 
air is a desirable factor. The lighter 
helium forces the air down and away 
from the backside of the weld joint. 
Conversely, argon is more desirable 
on the top surface because of its 
greater density relative to air. 


The most important considera- 
tions in the choice between argon and 
helium as an inert welding gas is 
their individual arc cheractertatics 

Normal Tig welding voltages in an 
argon atmosphere are from 10 to 12 
volts d-c straight polarity and 16 to 
20 volts in helium. These values are 
for similar arc lengths. 

Therefore, by~ holding all other 
variables constant and equal, power 
input is greater with helium at the 
same welding current. Helium, then, 
is the preferred cover gas on tantalum 
weldments of 0.040 in. or heavier be- 


cause of its high are potential. 


It is difficult to strike an are in 
helium at less than 30 amp, whereas 
an arc can be initiated in argon at 
10 amp. So, on thin metals normally 
encountered in chemical equipment, 
argon must be used to prevent ex- 
cessive penetration or burn through. 

Tantalum is shipped cieaned and 
ready to use. If, during unpacking. 
the material picks up dirt and oil, 
cleaning by degreasing will be satis- 
factory before welding. 

If there is pickup which cannot be 
removed by chromic 
The solu- 
tion proportions are 100 grams po- 
tassium dichromate to one gallon 
concentrated sulfuric acid. The bath 
temperature is 195 F. 


degreasing, a 
acid solution can be used. 


If further cleaning is necessary, 
the recommended etching solution for 
a is nine parts hydrofluoric 
acid, 70% concentrate to one part 
cometamtel nitric acid. This solu- 
tion is extremely corrosive to tanta- 
lum and requires that the etching 
time be limited to five seconds and 
then water rinsed. 

After cleaning, the tantalum must 
be wiped dry or dried in a warm air 
draft. Immediately prior to welding, 
a final cleaning with a cloth satu- 
rated with alcohol is recommended to 
remove surface dust and finger marks 
in the weld area. 
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All Teeth Stay Sharper, Last Longer with 


Stoody 
TUBE BORIUM! 


Wear and loss of digging efficiency are common com- 
plaints on all types of teeth—ditchers, power shovels, 
rippers, draglines, dredges, etc. Hard-facing greatly 
prolongs useful life. But even so, each tooth can be 
made to last far longer than ever before and retain 


its sharpness by hard-facing with Stoody TUBE 
BORIUM! 


Why is this one hard-facing alloy so superior on teeth? 
No other hard metal equals TUBE BORIUM in 
straight abrasion resistance. Its deposits are thickly 
peppered with tiny tungsten carbide particles. Wear 
is virtually defied by this hardest-of all man-made 
metals. 


More expensive in first cost, Tube Borium shows excel- 
lent economy in overall service life, outlasting other 
materials many times over. And longevity is not your 
only benefit. Remember, one major cost of any hard- 
facing application is welding time. Use the best, Tube 
Borium, and you'll save several applications of less 
effective alloys besides eliminating needless downtime! 

ROAD RIPPER TEETH averaged 7 to 10 times more Your Stoody dealer (check the Yellow Pages of your 
life after receiving protection with Tube Borium. Notice phone book) will supply details, literature or recom- 
how tooth chisels down with wear. mendations. Ask about Tube Borium-—or write direct. 


DRAG LINE TEETH used in slag dump were hard-faced 
with Electric Tube Borium— outlasted unprotected teeth 


ess fee 9 to 12 times. 
a ee 


SHOVEL TEETH wore out in one 8-hour shift. A few 
beads of Tube Borium applied during noon break prolong 


life 6 or 8 full shifts. They are then repointed and hard- 
faced for further use. 


TUBE BORIUM is available in stick form for oxy- 
acetylene or manual electric application. Also in con- 
tinuous wires for automatic and semi-automatic elec- 
tric application. Various mesh sizes for individual uses. 


STOODY COMPANY 


Pal. > ‘ DITCHER TEETH —A few ounces of 30-40 Electric Tube 
11984 East Slauson Avenue « Whittier, California Borium on points of teeth increased life 6 to 8 times over 
factory originals. 
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WHITE Salmon River Bridge, 
Klickitat County, Washington, 
received an honorable 
mention in Class 3. The 
$57,184-bridge has one 120-ft 
span, two 14-ft Il-in. spans, 
and two 14-ft 6-in spans, 


FIRST honorable mention was 
awarded the Trinity River 
Bridge, Hoopa, Calif., an 

entry in Class 2 for bridges 
with fixed spans under 400 ft 
and costing more than 
$500,000. This bridge cost 
$737,000 and is composed of 
a 200-ft span, 170-ft span, 
169-ft 4-in. span and 

an 80-ft span. 


+ 


HONORABLE mention was 
awarded to Putah Creek 
Bridge at Monticello Reservoir 
in Napa County, Calif. Also 
a Class 3 entry, it cost 
$444,000 and has four span 
lengths of 166 ft, and two at 
75 ft. 


Grace, 


beauty, 


simplicity— 


special endowments 
of these welded-steel 


contest winners 





HAMPTON Road Overpass, 
Dallas-Fort Worth Turnpike, 
Dallas, Texas, was award win- 
ner in Class 3 for bricges 
with spans under 400 ft and 
costing less than $500,000. 
This bridge has a 192-‘t span, 
and cost $325,832. 


WHEN BUILDING A FUNCTIONAL aid to society, you do not 
have to create something void of aesthetic quality. If 
you build a bridge, why not build a beautiful one? 
- This is the philosophy of the American Institute of 
Steel Construction, Inc., headquartered in New York City. 
The Institute wants to promote a widespread appreci- 
ation of the aesthetics of steel bridges, and to honor the 
architectural excellence of modern bridge design. To 
do this, an annual Prize Bridge Competition is held, in 
which art directors, architects and engineers select the 
steel bridges they feel were the most beautiful opened to 
traffic in the United States during the previous year. 
The contest is divided into four classifications, with 
size, cost and operating conditions determining what 
class bridges enter. Prize winning bridges are marked 
with a stainless steel plaque, while designers, owners and 
steel fabricators are awarded engraved certificates. 
Shown on this page are four award winners from 
the 30th annual competition—these being all-welded 
steel bridges combining grace and beauty while serving 
their purpose. 
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X-ray boom in position within the shell for radio- 
graphing weld seams in missile body. 








LONGITUDINAL WELDS CONSTANT MOTION 


3/8” Al GORY 15MA 48” FFD CONSTANT MOTION 6” PER MIN. 20 MUN. EXPOSURE 
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Diagram shows how three longitudinal seams are 


x-rayed simultaneously. 


Radiograph revealed crack and porosity which must be repaired. 


Three hour x-ray job cut to thirty-five minutes 


To speed Air Force missile pro- 
gram, Douglas develops unusual 
exposure technique 


Ordinarily the longitudinal weld- 
ments of the three segments making 
up this missile tank would be radio- 
graphed by an external source using 
successive exposures of individual 
film cassettes mounted along the 
weld inside the tank. 


fo meet production schedules and 
reduce costs, Douglas Aircraft Co. 
devised the method shown in the 
diagram. Strips of 70mm Kodak 
Industrial X-ray Film are placed 
along the welds on the outside of the 


tank. Two rod-anode type x-ray 
tubes, fixed on a boom extending 
within the shell, project x-rays 
through lead slits to all three weld- 
ments. In making the exposure, the 
tank is moved half its length by elec- 
tric drive, each half passing through 


the radiation of one of the x-ray tubes. 


Using Kodak Industrial X-ray 
Film, Type AA adds to the savings in 
time—for this film has the extra 
sensitivity and speed to allow shorter 
exposure. 

In all applications, Type AA Film 
is producing quality work in less 


time—also extending the service of 


present x-ray equipment. To see how 
you can save time and money, dis- 
cuss it with your Kodak x-ray dealer 
or write for a Kodak Technical 
Representative to call and talk it 
over with you. 


Kodak Industrial X-ray Film, Types 
AA, M, and KK are available in 
70mm by 550 ft. as well as 

in standard size packages 

of 75 or 100 sheets. 


X-ray Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
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PROGRESS AND SERVICE 


(te Willay het. 


EUTECTIC PEOPLE 
MAKE THE BIG DIFFERENCE 


Eutectic Welding Alloys Corporation is entering its third decade of service 
to industry . .. service based on the finest products known to welding science 
... Service based on the experience and knowledge of more than a 


thousand men devoted to solving the problems of the metal joining industry. 


With a background of 50 years of research and development, and in its 
20th year as a world-wide organization, EUTECTIC produces more than 
one-hundred-sixty “Low Temperature Welding Alloys’”® and Fluxes, 


compounded on the original Low Heat Input process developed by EUTECTIC. 


Specialists? Yes, From creative founders to progressive management, 
scientists, engineers, technicians, metallurgists, skilled factory craftsmen, 
and 350 specially trained Technical Representatives in the field, Eutectic 
Welding Alloys Corporation is an army of specialists. Specialists in helping 
users of EUTECTIC products to utilize the most modern welding alloys 
and aids known today ... products that save time and money, minimize 
warpage, distortion, and weld embrittlement through Low Heat Input, 


and assure consistently successful results. 


® REGISTERED TRADE MARK OF : ©1959 EWAC 


\~*  EUTECTIC WELDING ALLOYS CORPORATION 


40-40 172nd St., FLUSHING 58, NEW YORK 
Warebouses and Service Centers in ATLANTA; BOSTON; CHICAGO; COLUMBUS, OHIO; DALLAS; DETROIT; 
LOS ANGELES; ST. LOUIS; SEATTLE; BERKELEY, CALIF.; HURON, SO. 
DAKOTA; PHOENIX, ARIZONA. 
Canadian Plant and Headquarters: Montreal 
Worehouses: Dartmouth, N. $., Toronto and Vancouver 
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ARRESTING hook of 
Douglas F4D-! Skyhawk is 
being flash-butt welded. 
Stainless steel tube is 
welded to forging on 500 
kva machine. Each weld in 
its heat-treated condition 
will withstand 300,000-Ib 
strain. Hooks are used 
when Skyhawk lands on 
aircraft carrier deck. 
Because of tremendous 
speed of jet craft, hook is 
needed to snag strong 
cable and help slow plane 
down in relatively short 
distance available. 


i 


‘Mg 


GENERAL lonics Corp. of Pittsburgh, manu- 
factures water softening tanks made of stainless 
steel supplied by Allegheny Ludlum Steel Corp., 
Pittsburgh. Here, automatic welder makes center 
seam on tank at rate of 40 ipm. Type 308 filler 
rod is fed from wheel at right, while flux is fed 
from tube in front of weld point, keeping at- 
mosphere from weld, and acting as stabilizing 
agent. Prior to welding, cylinder is tack-welded 
in three places, after welding, cylinder is buffed. 


x 


RESEARCH engineers of Boeing Airplane Co., 
Seattle, Wash., have developed a new method 
of attaching extensometer arms to test speci- 
mens for protracted elevated-temperature tensile 
tests. Technique centers around ordinary 3/32- 
in. steel balls, welded to test specimens under 
precisely controlled conditions. Balls attach to 
sockets on extensometer arms in traditional ball- 
and-socket linkage. Temperature recording ther- 
mocouples are also welded to specimens. Picture 
shows position of welded steel balls and thermo- 
couples on tensile test specimens. 


ONE of world's largest positioners, built by Plainfield (N. J.) Div. of 
Worthington Corp., has begun to work for Bucyrus-Erie of Milwaukee, 
when welding large frames for power shovels. Positioner has 
200,000-lb capacity at 24-in. center of gravity and 24-in. eccentricity. 
Machine is close to 14-ft high with table horizontal, has 50 hp on 
tilt, and uses two synchronized 25 hp motors to drive tilt. 
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This man knows how to use 
the “Touch of Gold” 


He is bringing a product closer to its 
finished state, adding the “Touch of 
Gold” by using exactly the correct Norton 
reinforced wheel to do the best job. To 
help you bring this value-adding benefit 
to your product there are many types of 
Norton reinforced wheels, using different 
types of reinforcement . glass cloth, 
nylon, cotton and combinations of them. 
There are resinoid and rubber bonds.. . 
traight and depressed-center shapes for 


Making better 


every grinding, cutting off or slotting job 
where you need reinforced wheels. And 
every wheel is a product of Norton 
research. 

Your Norton Man can bring these 
“Touch of Gold”’ benefits to your produc- 
tion. He is a qualified abrasive engineer 
with broad, practical experience that is 
backed by Norton’s complete line of 
abrasive products and world-wide re- 
sources and services. He can save you 


products...to make your 


production time and money. Call your 
Norton Man. Norton Company, General 
Offices, Worcester 6, Massachusetts. 


NORTON 


ABRASIVES 


products better 








- WHATEVER 
YOU WELD... 
WHEREVER 
YOU WELD 
ELECTRICALLY 


count on General Cable 


General Cable provides a complete line of welding cables in every 
size and type of construction. All are extremely flexible and easy to 
use: special strand construction gives welders exceptional freedom 
of wrist movement. 

SUPER SERVICE has special double-layer cord-reinforced 
jacket of mold-vulcanized neoprene for maximum resistance to 
physical damage without loss of flexibility. Maximum resistance to 
oil, flame, acids, alkalis, moisture, heat and weathering, as well as to 
impact, flexing, abrasion or twisting. 

RUBBER JACKET for extra flexibility and economy, combined 
with excellent resistance to physical abuse, moisture, heat and 
weather. 

NEOPRENE JACKET for the advantages of rubber jacket plus 
outstanding resistance to flame and oil. 


Ask your General Cable Authorized Distributor for full information 
about the complete line of welding cables, copper or aluminum con- 
ductors, rubber, neoprene or Super Service jackets: all free stripping, 
exceptionally durable, completely safe for operators and public. 
General Cable manufactures a superior Welder Power Supply Cable 
to complement its regular line of welding cables. 


GENERAL CABLE CORPORATION, 730 Third Avenue, New York 17, N.Y. 


Offices and Distributing Centers Coast-to-Coast 


“a GENERAL 
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How to make a safe cable splice in the field 


Question: 


How can I make a quick, but ef- 
fective and safe welding cable splice 
in the field without the benefit of 
proper equipment? 


Answer: 


To get a temporary, effective and 
safe welding cable splice in the field 
without too much equipment, fol- 
low the five steps suggested by An- 
drew Vena, a weldor from Philadel- 
»hia. 

First, trim the ragged ends of the 
two pieces of cable, and cut them 
square at the ends with a hacksaw 


CUT OFF 











SQUARE | 


(Fig. 1). Then, about 2 in. from the 
squared ends, remove about 2 in. of 
rubber, leaving the strands bare (Fig. 
2). 
Spread the strands of the bared 
2-in. portion so a bolt can pass 
through both cables (Fig. 3). Place 
a washer under the head of the bolt 
and another above the nut. 

Tighten the bolt, compressing the 
two pieces of cable together into a 
mechanically and electrically secure 
joint (Fig. 4). To complete the job, 
wrap the joint with rubber tape first, 
then with friction tape so it will be 
able to withstand handling and scuff- 
ing on the ground (Fig. 5). 








‘ 
' 
T 
' 
T 
' 
' 


' 
' 
' 
T 
! 
' 
' 
‘ 





ea © 











DRESS 


2" 
©) =m) 
2 





FIGURES 1 








ea _) 





© 
S3 
TIGHTEN 








through 5 show 
the various 
stages of making 
a welding cable 
field splice when 
proper equip- 
ment is not avail- 


able. 
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Question: 


A source of petty annoyance to 
every weldor comes at the end of 
every tack, weld or rod, when his 
helmet has to be lifted. No matter 
how carefully the head bands are ad- 
justed, many times the helmet comes 
loose, and sometimes falls off at in- 
convenient moments, such as when 
the weldor is working at a great 
height. Is there anything that can be 
done to avoid this? 


Answer: 


Again, Andrew Vena has the an- 
swer to the problem. He suggests tak- 
ing a scrap of ordinary ribbed gas 
welding hose and attaching it along 
the top edge of the helmet with some 
small bolts (See drawing). 

After the hose is attached, to 
swing the helmet away from the face, 
place your hand on the ribbed mate- 
rial, and by using a swing-back- 
press-down force, the helmet is slid 
back to position without coming loose 
from the head. 
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AO COVERGLAS GOGGLE 
FITS 99% OF WELDERS 


Meet the new AO 329A Welders’ Coverglas Goggle — with a wide 
range of vision and fitting ease. 

Designed to exceed government specifications, the 329A: (1) Fits 
over all types of correction spectacles, including those with decentered 
temple pieces. (2) lenses measure 50 mm. round. 

In addition to offering superb fitting qualities proven by tests, the 
329A simplifies lens stocks since it accommodates 50 mm. rd. lenses 
used as standard in all other type goggles regularly used. (Users prefer 
a large cover goggle with 50 mm. rd. lenses.) Also, the goggle has 
increased ventilation and a more 
attractive appearance. 

The 329A protects against injuri- 
ous light radiation, glare and flying 
sparks. A companion chippers’ model 
(825A) is identical except for its 
direct ventilation and clear lenses. 

Your nearest AO Safety Products 
Representative can supply you. 


QUICK FACTS 

® Solid fiber lens retaining rings prevent light leaks. 

@ Indirectly ventilated side louvers. 

@ Filterweld No. 5 shade lenses standard. 

@ Adjustable leather bridge. Also available with 
rigid bar bridge as 329B and with adjustable rigid 
bridge as 329R. 


Frames are cellulose acetate, opaque brown. 


American \®) Optical 
SAFETY pRODUCTS BIVISION 


SOUTHBRIDGE, MASSACHUSETTS 


Safety Service Centers an Principal Cities 


Always Insist on & Trademarked Safety Products 
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Research pays off! 





Welding 


helps produce 
tractor rollers 
more efficiently 


TRACTOR ROLLERS are usually pro- 
duced by casting, but recently a man- 
ufacturer of tractor replacement parts 
developed another method. 


A research team at Wes Trac 
Co., Torrence, Calif., designed the 
roller as a two-part forging to be 
welded. A trial order was placed, 
and in production the parts were 
joined by manual metal arc welding. 
Results of welding tests were suc- 
cessful, and the method was put in 
operation using Linde Co.’s auto- 
matic submerged are process. 

The welding fixture is equipped 
with two spin- 
dles to turn roll- 
er assemblies un- 
der the welding 
head. As _ weld- 
ing proceeds on 
one roller, a new 
roller is assem- 
bled on the other 
spindle. The 
welding head is 


THIS forged and 
welded tractor roller 
has just come from 


*says Ben Ruff of 
Reed & Graham, Inc. 
“Before | had to 
change holders 
whenever the one 

| was using would 
get hot. Now, 

with DURO, | can 
weld a whole shift 
without the 

holder getting hot 
to my hand, even 
when using 5/16 in. 
hardfacing elec- 
trodes at high 
amperages.” 


DURO will do the same for YOU 


Proved by 27 years of weldor’s preference 


The DURO “Standard” 


@ All parts quickly replaced 


with a screwdriver 


fixture. Fused com- 
position detached it- 
self and left weld 
clean and smooth. 
It is ready to be 
machined and hard- 


ened. 


moved from one 
station to the 
other by a hy- 
draulic cylinder. 

Production av- 
erages 100 units 


@ Screw-in type jaws— 
no tools required 


®@ Insulated handle and guard 


The DURO “DUROGON” 


Tong-Type 


® All parts quickly replaced 
with a screwdriver 

® Fully insulated— 
greater safety 

® Cool operation— 
cool handling 

® DUROGON-N3—Alumi- 


num body—extremely 


—protects the operator 


per operator in 
an eight-hour day. Each two-pass 
weld is made in 4 minutes and 40 
seconds. The bead surface is smooth 
and reinforcement low, minimizing 
machining. Each weld is made under 
identical conditions, and rejects have 
been eliminated. 


lightweight; less oper- 
ator fatigue; mechani- 
cal cable connection 

® DUROGON-N3HD— 
Bronze body—heavy 
duty operation; me- 
chanical, soldered or 
brazed connection. 

@ “The BEST of this popu- 
lar design” 


@ Rugged fibre handle— 
lasts longer 


®@ Cool operation— 

cool handling 
Featuring “Long Jaw De- 
sign” Tor reaching those 
“hard to get at places.” 


The new method of production 
is the result of a general review 
which Wes Trac carries out regularly 
on each of its products to see if bet- 
ter manufacturing methods can be 
found. 

Performance checks on the new 
tractor rollers revealed that they last 
at least 50% longer than cast rollers. 
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INVESTIGATE SYSTEMS... 
NOT MACHINES 





Today improvements and refinements in oxygen cutting techniques are 


making possible important savings in steel mills, shipyards, and metal 
fabricating plants. 


Automated systems—not just machines—are providing these impressive 
economies. 


MESSER CAN INCREASE YOUR PROFITS 


Long a leader in developing completely engineered cutting operation systems, 
Messer can show you how cybernetics in oxygen cutting can boost your 
profits. The design of Messer cutting systems offers great shop flexibility. 
It permits wide use of automation—takes advantage of the distinctive con- 


struction of Messer machines to set new standards of accuracy in precision 
workmanship. 





THE REVOLUTION IS HERE! 


Yes, machines that make the revolution in oxygen cutting are already here. 
Let Messer work with you to make sure you get the maximum savings and 
benefits from your own cutting operation. If you use—or could use—oxygen 
cutting, it will pay you to check now on what Messer can offer you. Write for 
full information. No obligation, of course. Messer Cutting Machines, Inc., 
Chrysler Building, 405 Lexington Avenue, New York 17, N.Y. 


MESSER CUTTING MACHINES 


PO 
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PRECISION CUTTING MACHINES... OXYGEN, NITROGEN, ARGON PLANTS 
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WELDOR spot welds supports to fuel-trailer 
side panel. 


Spot welding 
cuts fuel truck 
production time 


TACK-WELDING operations used by a 
manufacturer of 2,500-gal capacity 
fuel trucks were slow, caused consid- 
erable distortion, left mill scale and 
dimples on light-gage materials. 

R. L. Faubion Co., Kansas City, 
Mo., manufacturer of fuel and pres- 
sure tanks, and truck and tank trail- 
ers, decided it was costing too much 
to grind and clean scale, fill dim- 
ples with metal or plastic before 
painting, or compensate for distor- 
tion. 

The company’s engineers looked 
for an answer to their time and cost- 
consuming problems. They found it 
in the form of a Linde Co. Mig spot 
welder—self-contained and _ portable 

that makes welds in three seconds. 

Not only did the new unit prove 
speedy, it made welds from one side 
only, causing no distortion or dim- 
ples. Post-welding operations were 
completely eliminated, and produc- 
tion time was slashed 35%—from 10 
days to complete a fuel trailer to 61. 


THESE spot welds require no postweld treat- 


6000 O09 060 COE CEC 8 22 eee Se 


in the familiar 
green drum 


Warehouse stocks in all 
important cities and towns. 
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MERRILL 
MATERIAL HANDLING DEVICES 


MERRILL-Volz 


LIFTING CLAMP 


yor 





Safety Factor—5 to 1 


Factory tested at triple 
rated capacity. 


Will lift from hori- 
zontal or vertical posi- 
tion. 


Cam and Pads of case 
hardened tool steel. 


The HEAVIER the LOAD 


MERRIL 


© BROTHERS 


DROP FORGED 
FOR SAFETY 


@ All operating parts re- 
placeable when worn. 


@ Swinging or jerking 
loads will not affect 
grip. 


@ Useful for positioning 
in welding operations. 


eo the TIGHTER the GRIP! 


L BROTHERS 


3.T-17 


56-81 ARNOLD AVE., MASPETH, N. Y. 
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Model G 


PAT. PENDING 


Model G Gun supplied with 15 ft. cable, 
2 nose guides and lb. BREN/WELD #16 
electrodes, ready to operate. Just connect 
to electrode holder of your arc welder 


Automatie Time Control 
AUTO BODY WORK * DUCT WORK 
TANKS ¢ CABINETS « ROOFING Designed for use with 
PLUMBING ° SIGNS BREN/WELD equipment. 
NO EXPERIENCE REQUIRED 


INDISPENSABLE FOR AUTO BODY AND SHEET METAL WORK OF ALL KINDS 


Now for the first time spot welds can be made with a light weight, automatically timed spot weld gun. 
Absolutely no experience required. The gun does all the work. Just press against the spot to be welded. 
No triggers or levers to operate at a certain moment. Just press and weld. Welding current shuts off 
automatically after predetermined time set on control dial. Every weld uniformly perfect. 


No electronic tubes in time control 
Many times faster than any other method 


Requires no warmup period 
of fastening 


No welding experience needed 


No distorti tal : ‘ 
> eitention of mote Supplied with extra small nose piece for 


narrow places 

All metal construction, no plastics Recommended for use with BREN WELD 
Welds from one side Power Supply or BREN WELD Arc Welder 
Precision made for long trouble free use Weighs less than 2 Ibs. 


EN WELD Corporation 


MANUFACTURERS OF WELDING EQUIPMENT 


5114 THIRD AVENUE * BROOKLYN 20, N. Y. * HYacinth 2-5300 


Simple and safe to operate 
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Glycerine: an important factor 


in the welding industry 


TO THE AVERAGE LAYMAN, the word “glycerine” is noth- 
ing more than the suffix of “nitro” and thus is asso- 
ciated with a big, loud noise. 

Such ignorance notwithstanding, glycerine is of great 
importance to the welding industry, to say nothing of 
its value in the chemical and other industrial fields. 
(More than 1,500 uses have been attributed to it.) It is 
an important constituent in spatter preventives, soldering 
fluxes, certain electrode coatings and anti-fogging and 
fire-proofing compounds. 

Chemically, glycerine is a trihydric alcohol. In non- 
chemical parlance, it is a sweet-tasting oil—clear, gen- 
erally colorless and syrupy. A major by-product of the 
soap industry, it is also synthetically produced in large 
quantities from petroleum sources. 


In soap making, glycerine is formed as fat parts are 
broken apart by the action of soda and brine in a fat- 
splitting process. It is then washed off. 

In the welding shop, glycerine’s most important direct- 
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by Clement F. Brown 


production use is in spatter preventive compounds. As a 
component in these anti-splatter and anti-flash products, 
it acts as a plasticizer. The compounds are soap-type 
materials in water, containing pigments where greater 
protection from weld spatter is required. 

After such a preventive is applied adjacent the weld 
areas, the water evaporates. The coating that remains 
contains the glycerine (as a synthetic alkyd resin) which 
gives it more flexibility and makes the dried film easy 
to remove after welding operations are completed. 


The compounds are water soluble—readily washed 
off with water or metal-cleaner solutions; when the weld- 
ment has been conditioned by wire brushing or grit 
blasting, additional operations for removal are not re- 
quired. 

Two types of anti-spatter compounds are in general 
use. One is a thin, transparent jell—best suited for use 
on light weldments featuring single-pass welds. Harmless 
to the skin and non-flammable, it is readily applied by 
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brushing, swabbing or spraying (using a pressurized 
container). 

The second type is a pigmented (usually white) 
creamy liquid. It can be applied by any convenient 
means and is safe and harmless. This product is recom- 
mended for multi-pass welding and for single-pass where 
heat becomes intense—usually because of heat conduc- 
tivity of the metals being joined. 


It is also used effectively to prevent flash adhesion 
to dies and jaws of automatic resistance-welding ma- 
chines. When used for this purpose, it is important that 
the compound be allowed to dry thoroughly before using 
the equipment. The coating is quite durable and, when 
properly used, permits five to ten times as many welds 
between applications—greatly reducing the cost of clean- 
ing weld flash. 

As welding aids, anti-spatter compounds save a lot 
of man-hours. Descaling, grinding, wire-brushing and 
other cleaning operations are greatly minimized or com- 
pletely eliminated. Properly used, no harmful effects 
are suffered by the weldor or the weld metal. Nor are 
any injurious fumes or offensive odors created by these 
compounds. 


Another glycerine product used in many shops is 
glycerine-litharge cement. While not used directly in 
welding operations, this luting compound finds frequent 
use on the test floor where heat exchangers and similar 
weldments are pressure tested. The compound is a paste- 
type mixture of glycerine and lead oxide (litharge) and 
is extremely useful as a sealer of “dope” for pipe fittings 


and other threaded connections. 

Glycerine is an excellent lubricant; therefore, this 
sealer is ideally suited for the type of temporary joint 
preparation usually encountered in pressure testing of 
weldments. 

The use of glycerine-litharge cement becomes prac- 
tically mandatory in the testing and use of heat ex- 
changers and similar process equipment where contact 
with hydrocarbons is prohibited. Pipe-luting compounds 
with a mineral-oil base cannot be tolerated in these ap- 
plications because all mineral oils contain hydro-carbons. 


The glycerine-base cement is also an_ excellent 
pipe cement for permanent use. It sets up a hard bond 
of great strength. Setting time depends upon age and 
quality of the litharge. 

To avoid waste of this fast, hard-drying compound, 
small quantities should be mixed only as needed. A 
major manufacturer of valves and fittings offers a cement 
kit as a standard packaged item. Correctly-proportioned 
amounts of glycerine and litharge—sufficient to lute the 
threads of about 25 fittings—are packed in separate con- 
tainers. They are mixed just prior to use. 

As a constituent in soldering fluxes and pastes, glycer- 
ine plays another important role. The glycerine additive 
gives the flux adequate surface tension to insure a thor- 
ough wetting of parts to be joined. It is used in the 
common zinc chloride and muriatic acid solutions to 
help prevent water spatter when heat is applied to the 
flux. 


These fluxes are usually applied by brush. One 
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[x {\ \P * THREADED POWER CONNECTION 


ELECTRODE HOLDERS 
CABLE ATTACHMENTS 
GROUND CLAMPS 





Excessive heat in a welding circuit is oftentimes caused 
by a resistance build-up at some point in the welding cir- 
cuit due to connections being loose or oxidization setting up 
in a@ mechanical type of terminal connection. 

Shown in the above “‘cut-a-way” picture of an Elec- 
trode Holder is the new HI-AMP, T.P.C. type of connection 
that can be adapted to ground clamps and quick discon- 
nect plugs as well as to electrode holders. 

T.P.C. means a Threaded Power connection using the 
pressure of threads on a sleeve to drive the ends of any 
welding cable down into the depth of a cable socket, then 
locked into place with threaded plugs. An excellent electrical 
connection as well as providing direct contact with the 
welding cable to the accessory so that maximum heat is 


conducted into the heat-absorbing cable. 


ASK YOUR WELDING SUPPLY HOUSE FOR FURTHER INFORMATION 


354 W. ADAMS ST. 


LENCO, INC. JACKSON, MO. 
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manufacturer reports that as much as 10% glycerine is 
added to this type of flux as a plasticizer. 

Glycerine is an important component of cream solder, 
being present in varying amounts as a plasticizer. Self- 
cleaning and self-fluxing, these solders reduce production 
costs as much as 50% in some applications. Fast and 
efficient and less wasteful, they often increase the range 
of soldering applications. They especially facilitate work 
on small parts and assemblies, where: soldering irons 
would be difficult to manipulate. 

Here again, by its affinity for moisture, glycerine aids 
in prevention of water spatter upon application of heat. 
Cream solder is usually applied to the joint with a brush; 
the joint is heated with a torch; and the job is finished. 


While electrode manufacturers are secretive about 
coating formulas, glycerine reportedly is an additive in 
some of these fluxes. In certain types of general-purpose 
electrodes (EXX10, EXX12 and EXX20 series) as well 
as in some types of iron-powder electrodes, an arc-operat- 
ing atmosphere with a controlled moisture balance plays 
an important function in the welding process. 

Glycerine-containing wetting agents are added to pre- 
mixed powders to form a mixture of doughy consistency. 
The mixture is fed through extruding machines to coat 
the wire base metal. The coated electrodes are then dried 
or cured by baking and subsequently sealed. 

Electrodes with this kind of a coating have improved 
storage characteristics. Because of glycerine, the coatings 
do not readily dry out, and breaking and crumbling are 
retarded. 


Electrodes in the low-hydrogen group, of course, 


contain no glycerine. In their usage, moisture is a dis- 
tinct detriment to the arc atmosphere. 


In semiautomatic and fully automatic welding 
equipment, glycerine is often found as an additive to the 
coolant. Its tendency to supercool at low temperatures 
rather than to crystallize makes it an outstanding perma- 
nent base anti-freeze for the packaged inert-arc and 
submerged-arc units whose nozzles are water cooled. 

In addition to the uses cited, glycerine finds applica- 
tions in many safety products in weld shops. 

Weld-booth curtains are often initially treated with 
glycerine-containing solutions. When thus treated, the 
curtains are fireproof, for glycerine presents no fire 
hazard in any product and is also non-toxic. They are 
also softer and more flexible—glycerine’s presence tends 
to combat stiffness caused when materials are dried out 
by the heat, smoke and fumes of welding. 

& 4 Eola . 

One manufacturer markets a fireproofing liquid 
(containing about 3% glycerine) that can be applied by 
spraying or dipping. It can be used to treat fibrous 
materials that can absorb water solutions. 

Properly impregnated, a weldor’s protective clothing 
—gloves, sleeves, aprons, ete.—will last longer and stay 
more flexible. 

Glycerine is also used in anti-fogging compounds for 
goggles and helmet lenses. It has even been added to 
ultra-violet ray protective paint to reduce harmful glare 
from weld booth walls. Still another application: as an 


- explosion and fireproof lubricant for some types of 


equipment for handling oxygen and other gases. 





NEW! H & M “BEVEL-LAND” GRINDER 
| —s*The new H&M “BEVEL-LAND” GRINDER is designed to eliminate 


3 


PATENT NO. 2,869,293 


_ €0stly hand work by cleaning and smoothing pipe cuts and putting 
- @ land on the bevel, preparatory to welding. To assure perfect 


 fine-up, the machine employs an electric grinder which automatically 
“Smpoths and cleans the bevel cuts. The new grinder comes in two 
models: one for 6” to 14” pipe and one for 14” to 36” pipe. 
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STANDARD H&M MACHINES 
142” to 36” pipe 

The seven models of H&M 

Pipe Cutting and Beveling 

Machines are designed to 

operate with speed and ac- 

curacy — in the field or shop. 


Improved H & M SHAPE 
CUTTE 


The new lightweight H & M 
Shape Cutter operates on all 
H & M machines. Through the 
use of templets, saddles, tees 
and els are expertly cut. 


improved H&M 

OUT-OF-ROUND 
The H & M Out-of-Round 
assures perfect cuts on egg- 
shaped pipe. A roller rides 
the surface and keeps the 
torch the same distance from 
the pipe at all times. 


H&M Accessories 
Motorized Units 
Flexible Shaft 
Pipe Dollies 
Boxes e Clamps 


WRITE FOR UP-TO-DATE CATALOG 
SHEETS ON THE COMPLETE H&M LINE 


another FIRST joins the H & M line of pipe cutting 
and beveling machines 


PIPE BEVELING MACHINE COMPANY 


311 E. Third Se. 


Di 3-0241 


TULSA, OKLAHOMA 





No matter how you join aluminum—by welding, soldering or 

brazing—you can lower the cost and improve the quality of your 

Lower final costs arty controls and thorough teting that go into all Alcon woke 
Eeeinine “ae can ee 
welding materials  Wsiloys, welding tochnisuce and oining wetlods, Frome decen 


from ALC O A to production, this single source can work with you to answer 


any joining requirement, no matter how large or small. 


‘i Consider this complete line of welding materials from Alcoa: 


Your Guide to the Best § ; 
in Aluminum Value ; Vv. 
mmc ALCOA §. __ 


essen | 

y ——J WELDING riter metat ano Fiux 
1G (INERT GAS) WELDING ELECTRODE: For the consumable electrode, inert 
gas shielded metal arc welding process. Available in a wide variety of 
alloys, level wound on 10-lb and 1-lb spools. 
COILED WELDING ROD: Available in standard mill-wrapped coils approxi- 
mately 55 lb in weight. Etched or commercial finish; several alloys are 
available for immediate delivery, others fabricated on request. 
STRAIGHT-LENGTH WELDING RODS: Thirty-six-inch straight-iength welding 
rods, packed in 5-lb tubes; 10 tubes to a standard shipping carton. 
Other alloys and sizes fabricated on request. 
WELDING FLUX: Available in jars of 8 oz, 1 lb, 5 lb; drums of 50 Ib and 
150 lb. General use is for oxyacetylene or oxhydrogen gas welding. No. 
22 flux, colored deep pink to facilitate identification. 








BRAZING sneer, roo ano FLux 


BRAZING SHEET: Made as a one- or two-sided clad product with the 
filler metal integrally bonded to a core alloy, or in the form of shim 
stock of a brazing filler alloy. 

COILED BRAZING ROD: Standard wrapped coils with etched or commercial 
finish in sizes from \-in. to 4%-in. types available for standard or 
specialized brazing operations. 

STRAIGHT-LENGTH BRAZING RODS: Thirty-six-inch straight lengths packed 
in 5-lb tubes, 10 tubes to a standard carton. Sizes from \ in. to \% in. 
May be applied either by flowing into the joint when torch brazing or 
as wire rings or other shapes when furnace or dip brazing. 

BRAZING FLUX: Four types available, color coded for identification pur- 


poses. Available in packages ranging from 8-oz jars to 150-lb drums to 
fill any brazing requirement. 


SOLDERING sneer, souver, souerine FLUX 


SHEET: Zinc-coated aluminum sheet, clad on either one or two sides. 
This new product permits easier joining and provides maximum 
resistance to corrosion. 





SOLDER: Two types available for low- or high-temperature applications. 
Available in a variety of spool and stick sizes; high-temperature solder 


can be used to join aluminum with copper, brass, steel, stainless steel, 
nickel, etc. 


SOLDERING FLUX: Several types available for use with both high- and 


low-temperature solder. Available in packages ranging from 1-oz bottle 
to 150-lb drum. 


Any of the distributors listed can give you full information on aluminum welding and brazing processes. For exciting drama watch “Alcoa Presents” 
Also, a number of films are available from Alcoa on a loan basis. Further information is available from Emmy Aecre olen: cL 
Aluminum Company of America, Pittsburgh 19, Pa. aiternate M ndays, NBC-TV 
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Want technical help in welding, brazing or sol- 


dering 


aluminum ? 


Contact your Alcoa sales 


office, listed under “Aluminum” in the Yellow 
Pages of your phone book. 


For 


immediate delivery of Alcoa welding 


products, call your Alcoa outlet listed below. He 
carries a complete range of alloys and sizes. 


ALABAMA 
Birmingham 
Hinkle Supply Co. 


CALIFORNIA 

Los Angeles 
Ducommun Metais 
& Supply Co. 
Pacific Metals 
Company, Ltd. 

San Francisco 
Pacific Metals 
Company, Ltd. 


COLORADO 
Denver 
Metal Goods Corp. 


CONNECTICUT 
Milford 
Edgcomb Steel of 
New England, Inc. 
Windsor 
Whitehead Metals, 
Inc 


FLORIDA 
Jacksonville 
The J. M. Tull Metal 
& Supply Co., Inc. 
Miami 
The J. M. Tull Metal 
& Supply Co., Inc. 
Tampa 
The J. M. Tull Metal 
& Supply Co., Inc. 


GEORGIA 

Atlanta 
The J. M. Tull Metal 
& Supply Co., Inc. 


Mid-South Oxygen Co. 


ILLINOIS 
Chicago 
_ Machinery & Welder 
~ Corp. 
Steel Sales Corp. 


KANSAS 
Wichita 

Metal Goods Corp. 
KENTUCKY 
Louisville 


Williams and Co., inc. 


LOUISIANA 
New Orleans 

Metal Goods Corp. 
MARYLAND 
Baltimore 


Southern Oxygen Co. 


Whitehead Metals, 
Inc. 


Bladensburg 


Southern Oxygen Co. 


MASSACHUSETTS 

Cambridge 
Whitehead Metals, 
Inc. 


MICHIGAN 
Detroit 
Stee! Sales Corp. 


MISSOURI 
Kansas City 
Meta! Goods Corp. 
St. Louis 
Metal Goods Corp. 
Stee! Sales Corp. 


NEW HAMPSHIRE 
Nashua 
Edgcomb Steel of 
New England, Inc. 


NEW JERSEY 
Harrison 
Whitehead Metals, 
Inc. 


NEW YORK 

Buffalo 
Whitehead Metals, 
Inc. 
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New York 
ene Metals, 
nc. 


Syracuse 
Brace-Mueller- 
Huntley, Inc. 
Leen Metals, 

nc, 


NORTH CAROLINA 
Greensboro 


Southern Oxygen Co. 


OHIO 
Cincinnati 


Williams and Co.., Inc. 


Cleveland 
A. M. Castle & Co. 


Williams and Co., Inc. 


Columbus 


Williams and Co., inc. 


Toledo 


Williams and Co., Inc. 


OKLAHOMA 


Tulsa 
Metal Goods Corp. 


OREGON 
Portland 
Pacific Metal Co. 
J. E. Haseltine & Co. 


PENNSYLVANIA 


Philadelphia 
Edgcomb Steel Co. 


Southern Oxygen Co. 


Whitehead 
Inc. 


Pittsburgh 


etals, 


Williams and Co., Inc, 


York 


Southern Oxygen Co. 


TENNESSEE 
Kingsport 


Southern Oxygen Co. 


TEXAS 
Beaumont 

Big Three 

Welding Equip. Co. 
Corpus Christi 

Big Three 

Welding Equip. Co. 
Dallas 

Metal Goods Corp. 

Texas Welding 

Supply Co. 
Houston 

Metal Goods Corp. 

Big Three 

Welding Equip. Co. 
San Antonio 

Big Three 

Welding Equip. Co. 


UTAH 


Sait Lake City 
Pacific Metals 
Company, Ltd. 


VIRGINIA 
Norfolk 


Southern Oxygen Co. 


Richmond 


Southern Oxygen Co. 


WASHINGTON 
Seattle 
Pacific Metal Co. 
J. E. Haseltine & Co. 


Spokane 
J. E. Haseltine & Co. 


WISCONSIN 
Milwaukee 
Machinery & Weider 


Corp. 
Steel Sales Corp. 


TROUBLESOME pump 
with eroded inner walls 
is shown with front 
cover casting 

removed. 


Quick repair keeps royal frigate 
on move for seaway opening 


Two FOUR-INCH GUNS on the British 
Royal Navy frigate HMS Ulster 
boomed out a 21]-gun salute as the 
vessel approached the harbor. The 
2,200-ton anti-submarine frigate, 
serving as part of the escort fleet 
for Queen Elizabeth during the open- 
ing ceremonies of the St. Lawrence 
Seaway, was about to pay a courtesy 
visit to Detroit. 


While most of the 180-man 
crew were concerned with the cere- 
monial aspects of the historic visit, 
the ship’s engineering officer was 
looking forward to the Detroit stop 
for an entirely different reason. 

Erosion had damaged the inner 
walls of the Ulster’s circulating water 
and brine pump. This pump sup- 
plies water for the boilers and for 
the ship’s use. It was functioning 
improperly and unless adequate re- 
pairs were made quickly the frigate 
might not make it back to its home 


port in Bermuda. 

The Ulster contacted the U. S. 
Navy task force, also participating 
in the seaway opening ceremonies, 
and asked that they contact Eutectic 
Welding Alloys Corp. and arrange 
for repairs during the Ulster’s De- 
troit stay. 

Upon arrival at Detroit, Ulster 
was met by two company officials. 
They examined the pump and de- 
termined that the damaged gun- 
metal castings were a copper alloy 
containing 88% copper, 10% zinc 
and 2% tin. 


For its repair, a tough, corro- 
sion resistant copper-base alloy was 
selected. Under Eutectic supervision, 
a welding contractor, using portable 
welding equipment, did the repair. 

The alloy was applied after a 700 
F preheat. Finished sections were 
rough-ground with a portable grinder 
and hand-finished by crewmen. 


WELDOR rebuilds 
eroded surfaces as Ted 
Schmidt of Eutectic 
supervises. 
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FREQUENCY changer resistance welder uses six size E ignitrons; 
is rated at 300,000 amp maximum short circuit secondary voltage. 


Are you using 


the right 
size ignitron? 


tron is currently 


MANY OF TODAY'S resistance welders 
and other a-c control applications 
have created greater loads than a 
pair of size D ignitrons can handle, 
thus forcing control manufacturers 
to parallel the ignitrons or use flip- 
flop circuits. 


To answer welding’s need for an 
ignitron capable of handling such 
heavy loads, National Electronics 
developed a size E (NL-1054) igni- 
tron. 

The simplicity of a circuit using 
a single set of back-to-back ignitrons 
has a marked advantage over the 
complications involved in either par- 
aliel tube or flip-flop circuits. 

Using an internal cooling coil, a 
water-baffle, a water-cooled mercury 
pool and a large heat mass, this ig- 
nitron has more capacity than two 
paralleled D ignitrons. 

Field tested since 1956 and _pro- 
viding excellent service, the E igni- 
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being used in a 
wide variety of applications: single- 
phase welders, three-phase frequency 
converter welders, flash welders and 
special a-c control applications. 

\ look at one of these applications 
will indicate the tremendous size of 
the equipment using these ignitrons. 

The photograph on this page is an 
open-door view of the contactor for 
a frequency changer welder, showing 
the size E tubes mounted. Sciaky 
Bros., Chicago, manufactured the en- 
tire machine; welder, control panel 
and contactor panel. 


The machine (three-phase, 60- 
cycle, 600-kva) uses six of the igni- 
trons and is rated at 300,000 amp 
maximum secondary 
voltage. The maximum primary cur- 
rent is 4,775 amp for a 440 volt 
primary line voltage. 


short circuit 


\ typical weld for this machine 
uses six impulses consisting of sev- 


by Joe S. Kirk 

and Daniel O. Puryear 
National Electronics Inc. 
Geneva, Ill. 


en heat cycles phased to 80% heat, 
two decay cycles and 11% cool cycles. 
The primary current was measured to 
3,650 amp under these welding con- 
ditions. 

Tests were conducted using up to 
eight impulses, 20 heat cycles at 
100% heat, 12 decay cycles at 55% 
heat and 10 cool cycles per weld. 
Current measured was 4,600 amp. 
The limitation on the number of 
impulses used was due to overheat- 
ing of the 2%-in.-diameter water- 
cooled electrodes, which were short 
circuited during the tests. 


The two factors contributing 
most heavily to backfires or arc- 
backs in ignitrons used in rectifier 
service are high mercury vapor pres- 
sure and high ionization density at 
the end of the conduction cycle. 

To reduce the ionization density, 
ignitrons (prior to development of 
the size E ignitrons) use baffles with- 
out water cooling, shortening the 
travel distance for ions to reach a 
neutralizing surface. However, since 
these center baffles are not cooled, 
they run too hot in operation to 
control mercury vapor pressure. The 
size E ignitron, on the other hand, 
has a water-cooled baffle to aid in 
control of both ionization density 
and mercury vapor pressure. 


Another unique feature is the 
water-cooled mercury pool. A large 
copper block containing water pas- 
sages is solidly brazed to the tube’s 
cathode end. Heat is conducted from 
the mercury pool, through the cath- 
ode wall, into the copper block and 
is removed by the water. This lowers 
the mercury pool temperature which 
in turn lowers the mercury vapor 
pressure. 

The size E ignitron uses an inter- 
nal water-cooled cooling coil instead 
of the conventional water jacket. By 
using a spiral-wound coil with a 
small space between turns, it has 
approximately three times the cool- 
ing surface of a plain cylinder of the 
same diameter. 

These three—internal cooling coil, 
water-cooled baffle and water-cooled 
mercury pool—combine to produce 
highly efficient cooling and provide 
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4 
PERCENT DUTY 


FIG. I—500 volt 
control rating for 
D ignitrons. 


2 TUBES CONNECTED IN INVERSE PARALLEL 


exceptional mercury vapor pressure 
control. Thus, the size E ignitron 
is especially suited for high cur- 
rent frequency converter welders 
rectifier applica- 
tions where high inverse voltages 
and short communication times are 
encountered. 


and intermittent 


To reduce the power loss in the 
anode stud and to increase the con- 
duction of heat from the anode, the 
ignitron uses a copper-cored anode 
stud, since copper has a much lower 
electrical resistance and higher heat 
conductivity than steel. 

By coring with copper, the stud 
is equivalent to a steel stud of twice 
the diameter. Therefore, low power 
loss in the stud is assured and better 
heat conductivity is obtained for a 
lower anode temperature. 

The size E ignitron uses a very 
large graphite anode. The large radi- 


FIG. 2—500 volt a-c 
control rating for size 
E ignitrons. 


ating surface of the anode and the 
high conductivity of the anode stud 
combine to give sufficient cooling to 
maintain a low average anode tem- 
perature, while the anode’s large heat 
mass allows a long averaging time. 

The anode’s heat mass, the cooling 
coil and its water, the baffle and its 
water and the large mercury pool 
combine to permit 121% second aver- 
aging time in the frequency con- 
verter resistance welder or power 
rectifier applications. This averaging 
time is 25% longer than that of the 
size B ignitron, and twice that of 
the size C and D. 


With the size E ignitron it is no | 


longer necessary to parallel D igni- 
trons to get high demand current, or 
use flip-flop controls to obtain long 
welder duty cycles. In many cases, 
they have more capacity than either 
of the other arrangements. 


DEMAND CURRENT 
vs. 
PERCENT DUTY 








LiG 
SILVER SOLDERS 


y MEET the diversified require- 
ments of industry, Leach & Garner 
(since 1898) has developed a line of 
over 100 different silver solder alloys. 
Leach & Garner alloys range from 
those with narrow melt and flow 
ranges to those performing special 
functions, plus meeting standard 
specifications. An increasing number 
of customers are finding each Leach 
& Garner alloy fills a specific need 
with guaranteed high performance, 
economy, and rapid delivery. 
Available mill forms: Sheet, wire, 
and cut. Preforms in all sizes and 
shapes are available on a custom 
basis from our affiliate General 
Findings & Supply Company. 

For complete information and 
data on Leach & Garner Silver Braz- 
ing Alloys write for Technical Data 
Sheet No. 501. 


INDUSTRIAL DIVISION 


LEACH & CARVER 


COMPANY 
54 PEARL ST. 


ATTLEBORO, MASSACHUSETTS 
Sales Offices: New York * Chicago * Los Angeles 





PERCENT DUTY : 
2 TUBES CONNECTED IN INVERSE PARALLEL Cleveland * Dayton * Detroit 
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Radiographic Equipment 


for all your inspection requirements: 


STEEL 20° THICK OR WELDS 100 UP 


Whatever your inspection requirement, Curtiss-Wright 
has precisely the X-ray or Isotope equipment you need. 
From a 31 Mev Dual Beam Stereo BETATRON which 
penetrates 20 inches of steel to a 30 kv X-ray machine 
for % inch aluminum, Curtiss-Wright offers inspection 
equipment and engineering services for every material and 
thickness range. In addition, Gamma Isotope equipment 
such as the PurF CAMERA* makes it possible to inspect 
hard to reach tanks, pressure vessels, structural steel, ship 
hulls, complex castings and piping of various sizes and 
shapes. In this Radiography technique the source is 
propelled by compressed air through special cable up to 
100 feet in length in about 6 seconds. *Reg. applied for 
COMPLETE RADIOGRAPHY EQUIPMENT & SERVICES 


Gamma Ray Cameras and Sources + Field Portable X-Ray Machines 
Broad Beam Stereo Betatrons »« Gamma Sentry (Radiation warning) 
High Intensity Film tluminators 


’ Training Facilities and Application Studies 


PRINCETON DIVISION 


CURTISS-WRIGHT (9) 


PRINCETON, N.J. 


In countries other than U.S.A. and Canada contact 


WRITE 
FOR 


LITERATURE 


In Canada contact CANADIAN CURTISS- WRIGHT LIMITED, 1980 SHERBROOKE STREET WEST, MONTREAL, P.Q., CANADA 


EXPORT DIVISION, CURTISS-WRIGHT CORPORATION, 50 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 








| 


EMERGING from cooling area at 100 fpm, 
tubing passes through sizing and straight- 
ening section and into cut-off area. High- 
speed saw on pipe-type rails can be moved 
to vary length of cut-off from 6-ft to any 
desired length. 


New mill produces 


4-in. tubing 


at 100-fpm rate 


THE COMBINED ENGINEERING talents 
of two firms have produced a new 
type induction mill that turns out 
4-in. diameter tubing, for use in 
mufflers, at the rate of more than 
100 fpm. 

The unit, designed by Induction 
Heating Corp. and Gordon & Mor- 
gan Machine Co., is 60 ft long and 
8 ft high. The continuous seam weld- 
ing unit used in conjunction with 
the mill is 50 kw, and operates at 
400 ke (high frequency). The fully 
automatic installation can be oper- 
ated by one man. 


Formerly, such tubing was pro- 
duced by a high-heat and slow 60 
cycle method. In the new unit, ap- 
proximately 1 less heat energy is 
used. This creates a narrow heat pat- 
tern, which causes virtually no de- 
terioration on metal adjacent to the 
seam. Heat penetration caused by the 
high frequency is approximately 
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the fabricators 


SUPER MARKET 


See ih 


FOR THE 
© Wl Pa) LO) 2 


CASTINGS 


Over 400 designs to 
choose from 


FURNITURE 


Great traffic and profit 
builders, many styles 
to choose from. 


“GG 


TUBING 


From one tube to a 
mill lot 


Specially designed for 


WELDING 
RODS 


Give spatter-free welds 
require little clean-up 


Everything your shop 
would need. 


OVER 400 
CASTING 
DESIGNS 


Orders shipped same day, by air if requested 


WRITE TODAY FOR OUR 
NEW CATALOG 


TENNESSEE FABRICATING co. 
1443 Grimes St. Memphis, Tenn. 
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0.025 at the mating surfaces. 

Before, thick strip stock was nec- 
essary because excessive pressure at 
the weld tended to deform the tubing. 
The new unit exerts little pressure, 
so thin gage material can be used. 


Operation of the mill is simple. 
The machine is fed low carbon steel 
strip stock off reels that can be 
adapted for continuous feeding. As 
the strip moves up, vertical forming 
rolls begin the “turn-in.” Just before 
the strip reaches the welding station, 
two sets of sectionalized horizontal 
fin rollers start the tubing arc. The 
four-section rolls are used to mini- 
mize slippage, and lower driving 
power requirements. 

A multiple-turn hair-pin type work 
coil induces a current that brings the 
abutting surfaces up to forging tem- 
perature. Next the weld is made, leav- 
ing a slight flash. Little or no finish- 
ing is required. 


Immediately after welding, the 
tube passes through rolls which iron 
the weld seam, strengthening the 
weld zone and improving the appear- 
ance of the tube. Next, it passes into 
the cooling chamber where jets of 
water emulsion cool the weld area. 
From here, the tube passes into the 
sizing and straightening section, and 
finally to the cut-off station. 

In this particular installation, the 
high-frequency welding generator 
converts 400 volt-60 cycle current to 
400 ke. This extremely high frequency 
current creates molecular friction at 
the abutting edges of the tube, rapid- 
ly heating it to welding temperature. 
This method of welding works equally 
well with ferrous and non-ferrous 
metals. 


CLOSEUP of work coil shows tube gap 
closing after passing first of two sets of 
fin rolls. After weld, tubing passes between 
second set of rolls and into cooling area 
at left. 


CUTTING 
and 
> aa 


WIPES AND 
POLISHES 
YOU GET SO MUCH 
MORE IN WYPO 

Made of 
Stainless Steel 


DOUBLES THE LIFE OF YOUR 
WELDING AND CUTTING TIPS 


The exclusive circle design found only in 
Wypo Cutting and Welding Tip Cleaners 
provides as many as 60 more cleaning edges 
per inch of cleaner. 





These rounded outer 
edges of cleaning 
ridges clean and 
polish tip orifice 
without scratching 
or cutting. 

This smooth pilot 
guides WYPO Tip 
Cleaner into tip 
Will not enlarge or 
damage tip port. 
This cross section view of WYPO 
Cleaning Surfaces shows these ex- 
elusive features: 


LEE 


Rounded cleaning surfaces that 

won't jam or cut. 

Straight sided valleys insure thoro 

cleaning by removing all waste. 
SPRING LOADED SPOOL 


(OBTOOSROOIID 
Spring loaded brass spool. Will not rust. 
Holds cleaners securely in case. 
DOUBLE WOUND EYES 
=> 
Insures longer life for small sizes of WYPO 
Tip Cleaners. Will not pull out of case. 


NOW AVAILABLE IN 3 CONVENIENT SETS 








MASTER SET 
CLEANER FOR 
NO. DRILL 
7 7374 
737275 
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Cheam Deal Snes on 
ae ter ee Smee 
milan cleaners rte marl Cleaning Range 
—Cleoner No. & Drill Nos. stamped on back of 
each cose. WYPO GIVES YOU MORE! 

SOLD BY Lecce WELDING 

SUPPLY DEALERS 

MAITEEN ae ia. bie). B nC 

Long Beach 4, Calif 








PROTECT your acetylene 
cylinder investment! 


Get all the facts about the 


PNUL 
INEM 


COYNE 


(92% POROSITY FILLER) 


CETYLEN 


CYLINDER 


NEW FORMULA FILLER 
for higher porosity — greater capacity 


NEW STRONGER STEEL SHELL 
is the most durable of the industry 


RIGOROUSLY FIELD TESTED 


and guaranteed under all conditions 





PICK UP YOUR PHONE 
AND CALL (COLLECT) 


to the nearest office of the 


COYNE 
cylinder company 


SAN FRANCISCO — PLAZA 6-6910 
MEMPHIS — WHITEHALL 8-7789 
CHICAGO — PARK 4-3828 
NEWARK — MITCHELL 2-1618 
or write 
224 Ryan Way, S. San Francisco, Calif. 
155 W. Bodley Ave., Memphis, Tenn. 
3800 Springdale Ave., Glenview, Ill. 
24 Commerce St., Newark, N. J. 











STRIPS are tack-welded to completed pipe 
lengths to prevent shifting of the 
internal pipe during shipment. 


Tailored piping systems 


provide strength, durability 


HIGH THERMAL efficiency, combined with mechanical strength and durability, 
is being obtained by the use of seamless steel pipe in insulated piping systems 
supplied by Ric-wiL, Inc., Barberton, Ohio. 


The firm provides prefabricated, “tailored” pipe distribution systems 
consisting of a single pipe or any combination of multiple pipes for overhead 
or underground transmission of hot water, steam, etc. Insulated pipes are 
housed in asphalt-coated, galvanized conduits. 

According to company officials, the decision to use seamless steel pipe is 
helping maintain “custom-made” quality at mass production cost levels. The 
pipes, manufactured by Jones & Laughlin Steel Corp., range from 6 to 14 in. 
in diameter; are up to 41 ft long. 


Hydrostatic tests at pressures averaging 300-400 psi (and frequently as 
high as 600) are run on fabrication welds at the connections, elbows, tees and 
expansion loops called for in system designs. 

Thousands of miles of the company’s prefabricated piping systems have been 
installed in the U.S., Canada and the rest of the world. Users range from 
railroads and process industries to hospitals and universities. 


AUTOMATIC welding 
plays a big role at the 
Ohio firm. Here a 
double-boom manipula- 
tor (one boom carrying 
a submerged-arc head, 
the other a Mig head) 
is used to weld an an- 
chor plate to the seam- 
less steel pipe. 
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News shorts... 


Narda Ultrasonic Corp. has moved into a second building at its New 
Cassel site in Westbury, L. L, N. Y. The one-story, 10,000-sq-ft structure 
is located at 50 Sylvester St., next to the main plant. Research and develop- 
ment activities will be carried on ... Emerson Electric Mfg. Co., St. Louis, 
is expanding all the engineering activities of its electrical division. 


The Buffalo district office and warehouse of the National Cylinder Gas 
Div. of Chemetron Corp. have been moved to 396 Grand Island Blvd., Tona- 
wanda, N. Y.... American Messer Corp., New York City, will build an air 
separation plant in Richmond, Calif., for Air Reduction Pacific Co. Daily 
output of plant will be 30 tons of liquid oxygen, nitrogen and argon. 


Construction has started on Pyromet Co.’s $250,000, 22,000-sq-ft produc- 
tion plant and offices at San Carlos, Calif. New bell furnace with 6-ft 
diameter working area for dry hydrogen brazing will be included. Occu- 
pancy slated for early 1960 ... Aveo Research and Advanced Development 
Div., Wilmington, Mass., is going to have what is said to be the country’s 
first 150-kw radio frequency induction heater. Firm recently entered plasma 
torch field. 


Aluminum Co. of America, Pittsburgh, is producing sheet from alloy 
5456—said to be highest strength composition available in the readily 
weldable aluminum-magnesium alloy series. Alloy is being rolled in thick- 
nesses ranging from 0.051 to 2 in. 


Rubber & Asbestos Corp., Bloomfield, N. J., has opened 
midwest sales offices at 3553 W. Peterson Ave., Chicago. 
The firm manufactures industrial adhesives . . . Construc- 
tion is about to begin on the new R. C. Mahon Co. $3,500,000 
West Coast plant ... The Aluminum Smelters Research 
Institute, Chicago, reports that research and advancements 
in the art of aluminum smelting have resulted in more than 
7 billion lb of scrap aluminum being salvaged in the past 
decade... John W. Alden, Jr. (at left in picture), Ordnance 
Div., Food Machinery & Chemical Corp., and Ronald N. 
Skow, district engineer for Linde Co., check new liquid argon 
installation at FMC in San Jose, Calif. Unit will supply 
argon used for training weldors in fabrication of new M113 
personnel carriers for Army. 


A second continuous quenching and tempering facility for the heat 
treatment of constructional alloy steel plate, including T-1, is being installed 
at the 160-in. plate mill at United States Steel Corp.’s Homestead District 
Works .. . The Dept. of Welding Engineering, Ohio State University, 
Columbus, is conducting a course in nondestructive testing this quarter. 


G. A. Firestone has opened engineering consultant offices at 968 Farm- 
ington Ave., West Hartford, Conn. The firm, G. A. Firestone Co., will oper- 
ate several divisions . . . American Welding Society, in cooperation with 
the Div. for Continuing Education of The University of Kansas City, is 
conducting a 10-week course on “Welding applied to structural design and 
fabrication.” 


The first atomic-powered merchant ship, the N. 8S. Savannah (See “Weld- 
ing helps launch first nuclear-powered merchant ship,’”” WE September, 
p. 50.) contains 23 tons of steel floor plate. Plate was designed to aid safety, 
and has pattern of raised diamond-shaped “grips.’”’ Alan Wood Steel Co., 
Conshohocken, Pa., designed and supplied material. 


Robert S. Lynch, former chairman of Atlantic Steel Co., has joined Frank 
F. Ford Associates, manufacturers’ representatives for welding supplies 
and other equipment, to form Ford-Lynch Associates. Offices are at 1015 
Chattahoochee Ave. N. W., Atlanta, Ga. 
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Portable X-ray 


X-ray equipment weighs only 464 pounds 
and ships in shock-proof measuring 
26 by 24 by 18-in. The novice can master 
controls with a few minutes instruction, 
claims manufacturer. Radiographs with 2% 
sensitivity and 1.5 density can be produced 
with 14% minute exposure through 1%-in. 
steel, and a continuous range of 70 to 140 
kvp is available. X-ray Dept. General Ele« 
tric Co. 


Circle No, 1 


case 


Temperature indicators 


Additions to line meet need for indicators 
in high temperature ranges. Tempilap and 
Tempilstiks, temperature indicating brush-on 
liquid and crayons, are available for 2300, 
2400 and 2500 F. These additions bring to 
80 the company’s line of indicators 
Corp. 


Circle No, 2 


Tempil 


Gas-oxygen burner 


Sywivelhead surfacemix burner is so named 
because heads may be swiveled on holder. 
Provided with three heads—two round and 
a rectangular for ribbon-style fire—the burn- 
er does not flash back. It operates on the 
usual fuel gases supplied in a wide range of 
pressures, says manufacturer. Bethlehem Ap- 
paratus Co., Inc. 


Circle No. 3 


Welding head manipulator 


“Robot” mechanized welding head ma 
nipulator features simultaneous boom, car 
riage column and base travel for auto 
matic welding: For floating operation, the 
heads are mechanically controlled, either 


a4 


singly or together, along the boom and 
up to 12 inches vertically. Heads, base and 
column are pendant controlled. The World 
Electric Co. 

Cirele No. 4 


Hand scarfing torch 


Oxweld C-65 scarfing torch operates on 
either acetylene or fuel gas. Equipped with 
starting rod feed and spring-loaded anti- 
flashback floating gas mixer, the unit also 
features shorter nozzles for increased rigidity 
and longer life. The torch produces a broad- 
er low velocity oxygen stream, increasing the 
width of scarfing area in a single pass. Linde 
Co 

Cirele No. 5 


Projection welder 


Projection welder has “Heat-Vector’ for 
automatic control of up and down slope of 
welding current, providing exact heat cycle 
needed to produce strongest welds, says 
manufacturer. Features also include non- 
binding ram action and easy manual posi- 
tioning of ram wearing surface, for long life 
and littke downtime. Universal Electroweld 
Din 

Circle No. 6 


Silver brazing flux 

Kwikflux 490 has greater heat tolerance 
and better coverage per pound, states manu- 
facturer. The flux will remain in solution 
and retains its strength when diluted with 
relatively large volumes of water, and _ its 
smooth consistency makes use possible in 
automatic operations. Special Chemicals 
Corp. 

Circle No. 7 


use card on page 105 


at 


Seam welder 


Trim-line seam welders are offered in 
three sizes ranging from 50 to 400 KVA, 
and in a choice of circular, longitudinal or 
universal in standard throat depths and 
transformer sizes. Features of these machines 
include one-piece frame, anti-friction slide, 
and new lower arm and transformer design. 
The Federal Machine and Welder Co. 

Circle No. 8 


Portable a-c welder 


Welding machines available in 90-180 and 
295 amp sizes are especially suited for farm 
welding jobs. Equipped with wheels, double 
glass insulated copper coils, these welders 
cut and weld most metal sizes and, with 
addition of AT-1 twin carbon arc torch, will 
solder, braze and heat. Electric 
Mfg. Co. 

Circle No. 


Emerson 


Surface protection compound 


Protection compound for stress relieving 
and arc-air process adheres to surface under 
air blast. Applied with paint brush, Protex 
is especially recommended for use on stain- 
less steel and machined surfaces. It also pre- 
vents scale during heat-treat or stress-relieve 
operation. The Arcair Co. 


Circle No. 10 


Tantalum tubing 


Thin-walled welded tantalum tubing is 
now sold by the foot as a stock item. Hydro- 
statically tested at 250 psi, the tubing comes 
in standard sizes of 1, 1% and 2-in. OD, 
with .010, .013, .015 and .020-in. wall thick- 
nesses. Haynes Stellite Co. 

Cirele No. 11 
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Speaking of “Pencils”... Look what’s 
happened to the TEC Pencil Torch!... 


TEC | ADD A NEW TEC 


, OFF-SET GAS NOZZLE 
"Tl NY OFF-SET CHUCK... 


| ANT” AND YOU TEC WELD ~ 


IN AN 1¥2 INCH AREA! 


Sounds unbelievable, but TEC’S done it again! Developed an off-set transparent Gas Nozzle 
and a “non-slip” off-set chuck which converts the famous TEC Pencil Grip Torch into a 
miniature 300 Amp 45° or 90° Angle Torch in seconds! .. . And WELDS IN 1/2 INCHES 
OF SPACE! 


NOW WELD IN NORMALLY INACCESSIBLE AREAS WITH Off-set Nozzle 
THOSE FAMOUS TEC FEATURES: Off-set Chuck 


, A durable, Vycor nozzle, 
“TIP-OF-THE-TORCH” COOLING SO YOU transparent so you 


WELD CONTINUOUSLY AT 300 AMPS! ve SEE WHAT YOU WELD 
Continuous coolant water reaching the tip of the torch affords coupled with an easy 
cool, continuous welding at 300 amps. 90° NOZZLE __ adjusting “non-slip” 


chuck. 
GUARANTEED GAS AND WATER LEAKPROOF! 


One-piece unit torch head without threaded fittings or gas- SPECIFICATIONS 
kets to wear or leak eliminates gas and water leakage. 





, OVERALL LENGTH— WORK RANGE— 
UNPARALLELED MANEUVERABILITY! yg, ae MM YO, 


. : . nas 8 in. with 90° Nozzle Continuous Cycle 
Lightest weight, only 3 ounces, fine balance and miniature WORKING WEIGHT— HANDLE DIAMETER— 
ounces linch 


head mean exceptional handling in only 142 inches of space. 
HOSE | LENGTH— EXTRA LENGTH AVAILABLE 
ee ee 
MAINTENANCE ELIMINATED! 
atm ge ; . : bis NOZZLE SUPPLIED — 45° or 90°, Vycor, 
Simplicity of design with no moving parts eliminates replace- 3 in. orfice extension available 
ment parts. Quality workmanship assures years of service. 











Contact your local distributor or write direct: 


TEC oe TEC TORCH COMPANY, INC., CARLSTADT, N. J. 
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KNOWING 


what you will need 
IS HIS BUSINESS 


Your LINDE Distributor is an independ- 
ent local businessman who concentrates 
on knowing what you are going to want 
and on having it ready for you. He’s a 
welding specialist, too, with wide practi- 
cal experience and intimate knowledge 
of local industry. Knowing is part of his 
job. Maintaining adequate stocks for im- 
mediate delivery is another. 

So your LINDE Distributor carries a 
complete line of welding and cutting 
equipment, industrial gases, welding 
rods, and supplies. He handles high- 
quality products of proved efficiency and 
recommends processes and methods best 
suited to your needs. His resources, plus 
the benefits of LINDE’s 50-odd years as a 
leader in welding and cutting, are as near 
to you as your telephone. 


Talk to your Linve distributor today. 
Get to know him better. If you can’t find 
his name in your telephone directory, 
write to: Dept. 311, LINDE COMPANY, 
Division of Union Carbide Corporation, 
30 East 42nd St., New York 17, N. Y. In 
Canada: Linde Company, Division of 
Union Carbide Canada Limited, Toronto. 


“Linde” and “Union Carbide"’ are registered trade marks 
of Union Carbide Corporation. 
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Induction coil coating 


Kotacoil prevents chemical deterioration, 
such as erosion from fluxes, and reduces 
possibility of arcing on induction coils. The 
coating is sprayed on the sand-blasted parts, 
which are then air-dried and baked. Induc- 
tion Heating Corp. 


Cirele No, 12 


Safety spectacle 


Varifit bridge gives name to line of safety 
spectacles. Proportioned to eye size of the 
frame in a way that permits correct fitting 
on most employees, the spectacle also fea- 
tures eye-wire which firmly locks lens in 
place. Varifit is available with hardened glass 
or plastic safety lenses, in plain or prescrip- 
tion. United States Safety Service Co 

Cirele No, 13 


Induction voltage regulator 


Rack-mounted Inductrol voltage regulator 
handles loads to 8.5 KVA and 100 amp. 
Available automatic or motor driven, the 
regulator features no brushes, introduces no 
harmful wave form distortion and has drift- 
free controls which maintain band- 
width accuracy. General Electric Co 


Cirele No. 14 


+1% 


Hinged closure unit 


Hinged 
high 


closure for use in vacuum 
pressure service is available in unit 
of hub installed with 
single circumferential weld, and hinged cap 
clamped within two yoke halves. Available 
in sizes from 2 to 42-in., for ASA 140, 300 
and 600-lb service, units 8-in. and larger are 
furnished with two yoke bolts that spread 
yokes simultaneously. Tube Turns Dis 
Circle No. 15 


and 


consisting basically 


Punch press 


Bt-8 eight ton punch press fills gap in 
line. Available with 8'%-in. shunt 
height and 10-in. throat, the press will per- 
mit work on parts which previously re- 
quired larger machines, says manufacturer 
Available either as bench or 
stroke is 1%-in., with special 
“% to 3-in. available. Alva 
Circle No. 16 


company 


model, 
strokes of 


floor 


Allen Industries 


Hard aluminum alloys 


Aluminum castings and forgings, with pre- 
cision-welded zone of super-hardness, retain 
this property at very high temperatures. One 
of the four new alloys being tested provides 
Brinell hardness of 250 at room temperature 
and unusual hardness at elevated 
tures. Aluminum Co. of America 

Cirele No. 17 


tempera- 


Horsepower nomogram 


Dual nomogram for hp, torque and rpm 
is applicable to fractional hp motors and 
transmissions. Offered as an 8% by 11-in. 
data sheet, the rpm scale reads from .5 to 
500, and torques, to 600 Ib.-in. Merkle-Korff 
Gear Co. 


Cirele No. 18 


Metallizing gun 


Heavy-duty automatic metallizing gun fea- 
tures two-position air cap that automatically 
adjusts itself. Called the Adjustomatic, the 
gun handles wire from 15 B&S to 3/16-in. 
and in feeds ranging up to 23.1 fpm. It has 
dual powered wire feed rolls and removable 
tungsten nozzle wire inserts. SpraRod Corp. 


Circle No. 19 


Industrial silicon rectifiers 


Two-hundred-fifty volt d-c silicon rectifiers 
are available for either heavy-duty applica- 
tions or for general purpose use. The heavy 
duty models come in ratings of 400 to 2000 
kw. The 150-300 kw general purpose ma- 
chines are for three-phase, 60 cycle primary 
voltages of 208, 240, 480 and or 600. Both 
rectifier lines have 95% efficiency in the 
25 to 100 percent load range. Operation is 
quiet with all instruments fully visible. A/lis- 
Chalmers Mfg. Co. 

Circle No. 20 


Cutting assembly 


Airline 300 cutting assembly permits use 
of MC 6-hole series of Slip-In tips. Model 
AC305, with 75 deg head, and AC309, with 
90 deg, are both pressure forged of dense 
brass with “O” ring seals keeping gas sep- 
arated. Capable of cutting steel up to 1%- 
in., both models are 8%-in. long and weigh 
17% oz. Smith Welding Equipment Corp. 

Circle No. 21 
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Shearing and cutting machine 


Model TE-100 Meilmastr is bench model 
machine with edge-cutting capacity of up 
to 12 gage mild steel and 16 gage stain- 
less. Cutting speed is from 8 to 15 fpm; 
strokes per minute are automatically regu- 


lated by material thickness when operator 
sets stroke pointer. Stroke is adjustable 
from .022 through .110. Lennox Tool and 
Machine Builders. 
Circle No, 22 
' 


Passivating bright dip 





Copper-Brite, a passivating bright dip for | 


various metals, is claimed to leave no residue 
that will interfere with conductivity after 
clear water rinse. Non-toxic, non-fuming and 
requiring no special ventilation, Copper-Brite 
is available in one gallon bottles and thirteen 
gallon car-boys. Rossaul Co. 


Circle No. 23 


Metal cutting nibblers 


Nibblers, available either electric or pneu- 
matic, cut up to 10 gage stainless steel or 
8 gage mild without distortion. Weighing 
from 8 to 13 Ib., the punch-and-die action 
nibblers cut copper, brass and aluminum 
and, with special attachments, other ma- 
terial at speeds of five fpm. Fenway Ma- 
chine Co. 


Circle No, 24 


Solenoid valve 


Filterlock Model FL-215 solenoid valve, 
for use with LP-gas carburetion, is a com- 
bination of both filter and solenoid. Only 
2%-in. long, the 8 oz. FL-215 is available in 
either 6 or 12 v. It is suitable for installa- 
tions using up to 4 gallons of liquid per 
hour. Beam Products Mfg. Co. 


Cirele No. 25 


Roll finishing machine 


Roll finisher using octagonal-shaped bar- 
rels is designed for precision finishing of 
small parts, such as screws, washers and 
delicate gears. The barrels, made of neo- 
prene with steel-reinforcing and a_ sheet 


steel end door, are placed on rollers pow- | 
ered by a one-half hp 110-v drive motor, | 


Available in eight models, the largest ma- 
chines will process eight barrels  simulta- 
neously. Techline Div. Wheelabrator Corp. 


Cirele No. 26 
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---you get more of both in the 


PUROX 


TRADE MARK 


“E” Cutting Torch 


When LINDE first offered the Purox “‘E”’ Torch 
to industry, Ford’s model T automobile sold for less 
than $500. Today’s average car costs at least 350° 
more. Bui the price of the “E”’ torch has gone up only 
22%. Since practically every part in it has been 
refined for improved performance and longer life, the 
Purox “‘E”’—granddaddy of cutting torches—is still 
one of the biggest oxy-acetylene apparatus values to 
be found anywhere. 

Whatever your present requirements, there’s a 
Purox “E” Torch to take care of them. Choose a 
head angle of 75, 90, or 180 degrees in standard 
201%-in. length, or a 36-in. model with 90-deg. head. 
Should new or special needs develop at any time, 
any model can be adapted to meet them by simply 
replacing the front-end assembly. 

With four interchangeable front ends and 57 differ- 
ent nozzles, the Purox “E” Torch easily handles 
any practical hand-cutting job. It cuts steel up to 
12 in. thick, washes pads, cuts rivets, gouges, and 
pierces. And it performs efficiently on acetylene or any 
other commercial fuel gas available. 

See the Purox “E” Torch today at your LINDE 
Distributor’s. Or write for free folder, F-1313. LINDE 
ComPANY, Division of Union Carbide Corporation, 
30 East 42nd Street, New York 17, N. Y. In Canada: 
Linde Company, Division of Union Carbide Canada 
Limited, Toronto. 


ei vitel. 
Lor Ni i=ile) = 


Trade Mork 


The terms “Linde,” “Purox,”’ and “Union Carbide" are 
registered trade marks of Union Carbide Corporation. 





Job report courtesy of 
Electric Steel Foundry Company, Portland, Oregon 


When nuclear applications 
call for stainless welds of highest quality 


mo HIRCOS 


STAINLESS ELECTRODES 


This is part of a 3900 |b. stainless pump-volute casting for a sub- 
marine nuclear power plant. In the photo, a skirt is being welded 
to the casting using 5/32’’ dia. Arcos Chromend K Electrodes. 
To minimize stresses, a step-back and skip procedure was used. 
These welds conformed to Class I Navy radiographic standards— 
an indication of the dependability of standard Arcos electrodes 


for your stainless welding needs. ARCOS CORPORATION, 
1500 South 50th St., Philadelphia 43, Pa. 





Flux grinder 


Submerged melt welding flux grinder 
processes over 1500 Ib. of flux per hour. 
Equipped with a dust suppressor, magnetic 
separator and self-cleaning screen, both roll 
crushers of the unit are powered by a totally 
enclosed 3 hp motor. L & B Welding Equip- 
ment, Inc. 


Circle No. 27 


Liquid oxygen manifold 


Oxweld M-40 manifold, when used with 
four LC-3 cylinders, provides 12,000 cu. ft. 
of oxygen in uninterrupted supply. The unit 
features compactness and automatic change- 
over from one bank to another as supply is 
depleted. Also available is the M:40-2 two 
cylinder manifold. Linde Co. 

Circle No. 28 


Flexible etched circuitry 


Custom-designed circuitry is embedded be- 
tween two sheets of thermo-plastic, fused to- 
gether for protection against environmental 
hazards. The circuitry offers maximum flexi- 
bility, minimum assembly time and uniform 
electrical properties, says manufacturer. 
International Resistance Co. 


Circle No. 29 


Tube bender 


All steel Tubela Bender develops eight 
tons of pressure through manual hydraulic 
pump to bend 2-in. extra heavy steel pipe. 
Available with six sets of bending dies in 
sizes from % to 2-in., the bender comes 
with a straightening shoe in a strong metal 
case. Wallace Supplies Mfg. Co. 

Circle No. 30 
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Magnetic separator 


Model 3550 is compact, economical sep- 
arator using neoprene vulcanized endless 
belts. The ferrous parts are lifted from me- 
dia by magnet located above cleated parts 
belt in il-in. long separation area. Belts, 
pulleys and magnets are adjustable to regu- 
late tension for handling various parts. Also 
available is demagnetizing device. Techline 
Div. Wheelabrator Corp. 

Cirele No. 31 


H-f induction heater 


Induction heater operates at 120,000,000 
cycles per second for heating highly resistive 
conductors, such as silicon, boron, titanium 
boride and others. Special features include 
speed, special localization of heat and adapt- 
ability to production line, since no water 
cooling of work coil is required. The induc- 
tion/dielectric heater is available in 1 and 
5 kw ratings. Radio Frequency Co., Inc. 


Circle No. 32 


Output generator 


Model 150, a 114. BTU per minute gen- 
erator with 2 kw output, has nominal fre- 
quency rating of 450 kc. Featuring two posi- 
tion transfer switch, the power input of the 
generator is 220 volt a-c, 60 cycles single 
phase. Unit also incorporates automatic timer 
which may be preset. Induction Heating 
Corp. 

Circle No. 33 


High vacuum pumps 

Series 1400 packaged pumping systems are 
for high vacuum work. The three pumps in 
the 2 to 6-in. range are caster mounted, 
while the three 10 to 32-in. units are com- 
plete skid-mounted assemblies. Diffusion 
pumps used have mechanically refrigerated 
or liquid-nitrogen cooled traps. General 
Vacuum Corp. 


Circle No. 34 


Welded steel tubing 


Lectrosonic welded steel tubing performs 
better than seamless carbon steel tubing in 
heat exchanger applications, claims manu- 
facturer. Manufactured under integrated 
quality control, the tubing is said to afford 
important savings. The Babcock & Wilcox 
Co. 


Cirele No. 35 
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Job Report Courtesy of 
Southwest Welding & Mfg. Division, 
Yubo Consolidated Industries, inc., Alhambra, Calif. 


When strong welds are needed 


to resist impact at minus 320°F 


STAINLESS ELECTRODES 


This six-section spherical liquid oxygen container is made of 
Type 32] stainless steel. Walls 414” thick were required to with- 
stand 3000 psi pressure. To assure crack-free welds to meet 
ASME impact properties at —320°F, it was welded with Arcos 
Chromend 19/9Cb-LC electrodes with controlled ferrite. The 
first time —and every time you use Arcos electrodes—you get 
top performance, save time, and money. ARCOS CORPORATION, 
1500 South 50th St., Philadelphia 43, Pa. 








Aw You 
Vet Using TUFFAL 
Cost Tips ? | miemenea es 


Are The Answer 





Compared to castings, these , sures top performance under all 
Tuffaloy tips show greater con- normal welding pressures. Many 
ductivity and strength. Uniform tips carried in stock for imme- 
high quality of the bar stock diate shipment. See Tuffaloy 
from which they are made in- catalog for this wide selection. 


TUFFALODY® spotwelding Tips 


C= 
a ___ jJ-—-+ 
Are You Throwing Away 90% With Tuffcap®, You Replace Multiple burette holder 
of Worn, Mushroomed Tips? Small Tip only, Re-use Shank Burette holder is companion piece for hy- 
With care Tuffcap shanks outlast many Tuffcap tips, inter- | drostatic gas cylinder tester. The holder car- 
changeable in four standard nose designs. Tips are easily | ries three glass measuring burettes of differ- 


replaced, reducing holder wear and down-time of machine. | ent sizes so that cylinders of ee eee 
. may be tested. Independent Engineering Co. 


























Tuffaloy resistance welding alloy products are widely available through Airco and Circle No. 36 
Tuffaloy representatives. Call on them for SPOTWELDING TIPS (Standard, ‘Tuffcap’, —T 
Cold-Bent, and Special), Holders and Adapters, BAR STOCK, FORGINGS, SEAM 
WELDING WHEELS, and all other welding alloy needs. Ask for Catalog and Price List. Acceleration switch 

a AiR REDUCTION SALES ComPANY Series 5 I-S acceleration switch is respon- 
AIRCO A Division of Air Reduction Co., Inc. sive to axial acceleration, uni- and bi-direc- 

150 East 42nd Street, New York 17, N.Y. tionally, from 5 to 50 g. Its actuating time 

is 20 milli-seconds, with accuracy within 
5%. Only moving part is precision ground 
ball held by uniform magnetic field, which 
opens or closes circuit when acceleration 
becomes strong enough to release it. Inertia 
Switch, Inc. 

Circle No. 37 














Ws 
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Bonding material 


: Narmtape 105 is easy-to-handle bonding 

er \ material of cotton cloth and partially-cured 

phenolic resin, with adhesion produced by 

SEMI-AUTOMATIC WIRE application of heat and pressure. The mate- 
rial is especially suited for honeycomb core 

materials such as aluminum, paper and fiber- 

glass. It is available in rolls of 36 to 52-in. 

® widths, and has an uncured thickness of 

007 inches. Narmco Resins & Coatings Co. 


11% -13%% MANGANESE- NICKEL STEEL Circle No. 38 
SOLID semi-AUTOMATIC WIRE 


1. Higher deposition rate. (12 Ibs./hr. on 
high amperage) 

2. Higher build-up. 

3. Cannot kink and crush in feed rolls. 

4. Practically no spatter. 

5. 


Electrode holder 
25 lb. coils, 7/64” diameter. 


Series ST holder features mechanical cable 
| connection. Connection nut, which termi- 

NEAREST DISTRIBUTOR UPON REQUEST Or | nates in silver-plated point, is threaded into 
ee | lower tong. As nut is tightened, stripped 
cable strands are equally spread around 
point and are held snugly against interior 





insulation. Said to allow neither strain on 
cable strands nor peel-back of jacket, the 
unit is available to fit cables No. 1, 1/0, 2/0 
and 3/0. Jackson Products 

Circle No. 39 
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Swivel jaw vise 

Vise to hold tapered or irregular work 
pieces is available in jaw widths of 3%, 
42 and 6-in. Tapering locking pin holds 
rear jaw parallel with front jaw for straight 
clamping; with locking pin removed, rear 
jaw will traverse arc of 120 deg. Wilton 
Tool Mfg. Co., Inc. 

Circle No. 40 


Goblet finishing buff 


Toughness and endurance combined with 
gentle action are advantages 
low-cost goblet finishing 
buff for metal finishing. Ray Buf Style 154 
uses liquid or solid polishing compounds 
spray compound off work 
surface. Made of springy dense wool fibers 
mounted on a solid polishing hemispheric 
core, this non-clogging brush comes in sizes 
from 4 to 8-in. in diameter. Schlegel Mfg. 
Co 

Cirele No. 41 


surfacing 
claimed for new 


and does not 


Wet blasting abrasive 

Liquasheen consists of uniformly round 
glass beads which impart silvery sheen to 
parts cleaned and finished. Abrasive is re- 
sistant to fingerprinting on non-ferrous parts, 
resists water staining in drying of parts and 
does not flower or highlight. Liquasheen has 
life of 40 to 50 hours actual blasting time, 
says manufacturer. Techline Div. Wheel- 
abrator Corp. 


Circle No. 42 


This on-the-job test reports: 


“Cooler ... lasts 3 times as long" 


Auto crane 


Crane, powered with direct current, high 
torque, reversible motors and controlled by 
portable pendant-type control station, is 
easily mounted on any automotive vehicle. 
Drawing power from the vehicle battery, 
the unit features automatic braking, con- 
trolled spooling of cable and a light weight 
telescoping boom capable of 360 deg rota- 
tion. Models will handle up to 5,000 Ib at 
80 deg to the horizontal. Auto Crane Co. 

Circle No. 43 


Rust preventative 


Anarust rust-preventive additives and com- 
pounds are used principally in wet blasting 
abrasive slurry. Types B and C leave film 
on part, protecting it from rust caused by 
air or moisture. Types D and S are water- 
displacing, the former a dip and the latter, 
for spraying operations. Techline Div. Wheel- 
abrator Corp. 


Cirele No, 44 





WELDING ENGINEER—October, 1959 





Portable engine generator 


Winco Lite a-c generator is rated at 2500 
watts but develops up to 3000 W intermittent 
power. Weighing 123 Ib., the generator has 
three receptacles of different types. A duplex 
outlet offers full power at either 115 v or 
230 v. Besides carrying handle, Winco Lite 
is offered with stationary base, 2-wheel dolly 
or carrying cradle. Wincharger Corp. 


Cirele No. 45 


Air-operated marking tool 


Tool is used for engraving parts numbers 
or marking in general manufacturing opera- 
tions. Thumb screw regulates proper fre- 
quency of blows and desired depth of cut 
from tool’s carbide cutting tip. The 9 oz. 
unit is 7%4-in. long, and is furnished with 
air regulator, eight feet of hose and pipe 
thread fittings. Thor Power Tool Co. 

Circle No. 46 


Sweep frequency generator 


Model SG-1IR sweep frequency generator 
is used for rapid analysis of tape and disc 
recorder and pickup frequency responses. 
Amplitude vs. frequency is automatically dis- 
played on specially calibrated CRT screen 
of oscilloscope. SC-1R combines swept sig- 
nal output with synchronizing pulse for mak- 
ing test records. Panoramic Radio Products, 
Inc. 


Cirele No. 47 


WELDERS 
GLOVES 


“The Riegel No. 99 Heavy Welder lasts six weeks 
against two weeks for the glove we used formerly. 
The men tell us it’s more comfortable and cooler.” 

So reports Mr. Richard Thornell, whose switch 
to Riegel now saves $35.00 yearly per man at Oliver 
Corporation, Springfield, Ohio. 

No. 99 facts: Heavy but flexible “flextan” weld- 
ers’ leather, gunn cut, wing thumb. Extra roomy, 
extra long. One-piece back, wool-insulated ... all 
exposed seams welted . . . full protection against 


heat and sparks. 
Riegel has the service you want, too. . 


. indus- 


trial specialists to help select the right style . . 
eight warehouses to speed delivery. Write or phone 


INDUSTRIAL GLOVE SALES 


today. 


Sales Offices in: 
Birmingham ¢« Chicago 
Detroit « Los Angeles 

New York City 


RIEGEL TEXTILE CORPORATION 


CONOVER, N. C. 


Warehouses in: 
Chicago ¢ Conover, N. C. 
Detroit ¢ Greenville, Ala. 

Los Angeles 
New York (Paterson, N. J.) 
Oklahoma City 
Portiand, Ore. 





Sold through jobbers only 
Contact: 


SPOT WELDER DIVISION 


( 


THE MERIT COMPANY 
2124 W. Chicago Avenue 
Chicago 22, Illinois 


92 


ALLEN 


HEAVY DUTY 
PUNCH PRESSES 


POWERFUL * DEPENDABLE 
ECONOMICAL 
FULLY GUARANTEED 


Hundreds of different 
Model Combinations 
1 to 12 ton Capacities 


Moderate 
in Price 


See your Supply Dealer or 
write for catalog giving com- 
plete information, specifica- 
tions and prices on our line 
of Heavy Duty Punch Presses. 


Thousands in use 
the World over 


Model 81-5 
5 Toa 
$199.50 
less motor 
fob 


Model B-2—2 Ton 


Model LTX—Special Buty 
$97.50—less motor fob 


1 Toa—$08.50 less moter—teb 


ALVA ALLEN INDUSTRIES, Dept. WE 


Clinton, Missouri Tel. TUrner 5-3331 








THE NEWEST 
PORTABLE 
SPOT WELDER 


Completely new . . . and engineered 
for today’s production demands .. . the 
Merit Might Midget is the perfect an- 
swer to all your welding problems. 


e Trouble-free electronic timer and contactor 

e Welds up to 3/16” combined thickness 

e Uses standard #1 Morse taper tips 

e Variable tip pressure—O to 1000 Ibs. in seconds 
@ Available in 2 models; Water-cooled or Air-cooled 


For additional information, ask your 
jobber or write: The Merit Company, 
2124 W. Chicago Ave., Chicago 22, IIl. 





Flame-cutting table 


Table uses cast iron cones to support 
workpiece. The air space between plate and 
table dissipates the intensity of heat reaching 
table, and cone damage is minimized by wide 
spacing. Table top sizes are 80 by 87-in. and 
81 by 63-in. The Cleveland Crane & Engrg. 
Co. 

Circle No. 48 


Barrel finishing medium 


Jetforms is natural alumina-silica medium 
for use in barrel finishing operations which 
presently use aluminum oxide, quartz or 
limestone. Non-porous and very dense, it 
imparts a fine matte finish. Jetforms is avail- 
able in 16 sizes, ranging from 00 to 14. 
Techline Div. Wheelabrator Corp. 

Circle No. 49 


Three-way solenoid valve 


Series L3 are high-flow, three-way solenoid 
valves for general industrial use. Introduced 
in orifice sizes of %, % and %-in., these 
valves operate on a pressure differential of 
from 5 to 150 psi. The bodies are of naval 
forged brass with internal parts of stainless 
steel and brass. Skinner Electric Valve Div. 


Circle No. 50 


Open center vise 


Po-Ko-No is a heavy-duty vise with no 
obstruction beneath jaws. A quick-change 
devise maintains jaws at predetermined posi- 
tion, releasing or clamping by flick of cam 
lever. Offered are 3-in. jaws with maximum 
opening of five inches; 5-in., with nine incn 
opening; and 6-in., with ten inch maximum. 
Stroudsburg Engine Works, Inc. 

Cirele No. 51 


Welding cable connection 


Threaded power connection (T.P.C.) is 
new method of connecting welding cable to 
accessories. One end of a soft copper sleeve 
is threaded, and bared end of the cable is 
crimped into other end of the sleeve. This 
assembly is then screwed into socket on 
accessory, making the electrical connection. 
Lenco, Inc. 

Circle No. 52 
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Welding helmet 


Fiberglass reinforced plastic helmet has 
straight front for better ventilation and chest 
protection. Model 1210 has fixed lens holder 
molded into shell to eliminate possible light 
leaks. This helmet is available in six colors; 
also available in gray only is Model 1211 
with a lift front lens. Hobart Bros. Co. 


Cirele No. 53 


Battery voltage regulator 


Battery voltage regulator of transistorized 
magnetic amplifier type provides constant 
output for electronic circuits. The com- 
pletely solid state device maintains outputs 
to 2%, even when battery supply voltage 
drops 20 to 30%. Regulator is maintenance 
free and will operate in adverse environ- 
ments. Gulton Industries, Inc. 


Cirele No. 54 


Welding and cutting outfit 


Welding outfit may be purchased with 
or without accessories, such as hose, gog- 
gles or lighter. Equipped with attachments 
capable of cutting 4-in. metal, the outfit 
also contains only nozzles types which will 
fit, with appropriate mixers, the company’s 
larger welding torches. National Welding 
Equipment Co 


Cirele No. 55 
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Koon Cat 


Electrodes 


for use in CARBON ARC-AIR JET GOUGING 


KEEN-CUTS—for the best characteristics of carbon and graphite in a 
carbon arc cutting electrode. Higher current capacity . . . longer life 

. shorter cutting time . . . greater material removal . . . smooth 
surface gouge . . . controllable accuracy ... hot stable cutting arc... 
elimination of smoke and gases. 

And they’re low in cost. Try BECKER KEEN-CUT ELEC- 
TRODES— black or copper coated, standard diameters, 12” lengths 
in 150 to 1400 amp. range—for the most efficient, labor-saving elec- 
trode in carbon arc/compressed air cutting. 

A COMPLETE LINE OF CARBON AND GRAPHITE WELD- 
ING SUPPLIES—carbon and graphite electrodes, carbon rods and 
plates, welding paste, graphite cores and chills, graphite powder and 
particles of any mesh, 


Write for Catalog 


BECKER one CARBON CO. 


3436 South Laramie Ave. 
Telephone: ee 2-1260 « Chicago 


Cicero 50, Illinois 








Save and be sure with ENGWALD 


"Trt Welding fume 
exhausters 


| a ee a | 


Systems have been approved for Gov- Units can be connected in series 
& 


ernment Health Depts. in U. S. 
Canada. Available in 9%, 12 or 15-ft. reach units. 
Guaranteed for highest efficiency. 
Portable & Stationary units for all ap- 
plications. 
Unlimited flexibility; fast, easy position- 
ing over 360°. 
Blowers attachable to units or mounted 
at remote points. 


Complete installation can be easily 
done by your own men. 


Engwald Exhausters come complete with 
mounting brackets. 


WRITE FOR NEW CATALOG WE.-10 


ENGWALD CORP. 


125 Sheridan Bivd., Inwood, L.1., N. Y. * FRanklin 1-2222 





Sram 
Eliminates Spatter Grinding After Welding 


YORK’S SPAT-R-PRUF 
COMPOUND 106 


THREE EASY STEPS 


1. Coat Surface 
2. Weld : Softie goggle includes vinyl noseguard and 
3. Wipe Off ~ 5 six splash-proof vents to give wearer maxi- 


mum protection against chemicals. Available 


A perfect paint base. No stirring or dilu- | in color-coded yellow, Softie has wide- 


tion necessary. No arindin after weld- angled lens of .050 acid resistant plastic and 
‘ tt y b g “ ve ith IMPORTANT an easily adjustable neoprene rubber head- 
oe er can be wiped away with a FEATURES band. Glendale Optical Co. 

dry cloth. 


Circle No. 56 


Vinyl frame goggles 








Non Toxic 
@ Non Inflammable 
e Pleasing Odor 
3-IN-1 e Harmless to Skin 
L0)-1.4- wae e Helps Prevent Rust 


eneelAL. FLUX e No Weld Porosity 


e For General-Brazing Available in 1 gallon 
e For Cast Iron Welding cans and 5 gallon cans 
e For Cast Iron Brazing and 55 gallon drums. 
teed bond even under toughest conditions 
Available: 1 lb. Cans 


YORK ENGINEERING COMPANY 


2711 S. KEDZIE AVENUE © CHICAGO (23, ILLINOIS — 





= 
WERMO i s- FIRST A > Rh Electrode pressure gage 


with a Revolutionary Gage measures electrode pressure in re- 

e sistance welding equipment. Reading to 

Sta-Kleer All-Plastic Cover Lens | 2,500 psi, the gage is %-in. thick between 
load application points. Accuracy is +4%, 


F 4 and the gage is calibrated .against precision 
Never Before Available for Use 4 ’ ' oop 


standards. In multiple gun press welders, the 


in Welder’s Helmets al ' | pressures of several load cells can be read 


with one dial indicator. Jmstrument Control 
Co 


40% MORE LIFE eg 


LABORATORY TESTS PROVE WHY 


¢7 TWICE as Scratch Resistant as any other 
All-Plastic Lens on the market. 


¥ 40% MORE Resistance to Molten Slag 


Make your own test and PROVE to yourself 
that THERMO Sta-Kleer All-Plastic are the 
cheapest and safest Cover Lens you can wear. 


See Your Welding Supply Dealer 
or 


write for a FREE Sample TODAY > 
Portable exhaust system 


fs Exhaust system is designed to remove 
| welding and soldering fumes. Mounted on 
ad E a MACO ; € : rubber-wheeled truck, system features mag 


net-base exhaust inlet to hold fast near 
or on workpart. Car-Mon Products, Inc. 


108 S. DeLacey Ave., Pasadena, Calif. Cirele No. 58 
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Duncan Bartz 

C. Blaine Duncan has been named 
general sales manager of Sight Feed 
Generator Co., West Alexandria, 
Ohio. He will be in charge of the 
entire sales program, domestic and 
export. 


Ed Bartz has been appointed sales 
manager of Airline Welding & Engi- 
neering, Hawthorne, Calif. He will 
be in charge of positioning and roll 
planishing equipment. 


Robert F. Fox is now national sales 
manager for Eutectic Welding Al- 
loys Corp., Flushing, N. Y. Assisting 
him in forming a new sales program 
will be a newly organized sales man- 
agement team. 


Dorsey L. Lawrence has been named 
assistant district manager in Mil- 
waukee by the National Cylinder Gas 
Div. of Chemetron Corp., Chicago. 


Carl B. Wille, former director of en- 
gineering for Carborundum Co., 
Niagara Falls, N. Y., has been named 
general manager of the company’s 
Curtis Machine Div. He _ succeeds 
Gene DeMambro who resigned to 
pursue other business interests. 


United Specialties Inc., El Dorado, 
Ark., has named three new sales rep- 
resentatives: E. R. Laden, Ft. Wayne, 
Ind.; Nick H. Dosker, Jr., Louisville. 
Ky.; and George T. Oberklein and 
{ssociates, Cincinnati. 


John M. Gleeson has been elected 
vice president of Picker X-Ray Corp., 
White Plains, N. Y. 


Jack Thesenga has been appointed 
factory sales representative for Sell- 
strom Mfg. Co., Palatine, Ill. He will 
cover Colorado, Kansas, Nebraska, 
Wyoming, Montana, North and South 
Dakota, and 


inces, 


some Canadian prov- 
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Sherwood Buchanan 
Richard L. Sherwood has 
from Hobart Bros. Co., Troy, Ohio, 
after 16 years of service. He was 
territorial manager, a position now 


filled by Robert K. Buchanan, for- | 


mer eastern district manager. 


The Receiving Tube Dept. of Gen- 


eral Electric Corp., Owensboro, Ky., 


has created a new position—severe 
environment specialist—to be filled 
by John R. Crittenden. He will pro- 
vide information on difficult environ- 


retired | 


|NOW—find the 


answers to your 
WELDING 
PROBLEMS 


faster! 


Here, complete in one 
volume, are all welding 
fundamentals and 
practical workin 
techni ues — arranged 
alphabetically for 
speedy reference. 





WELDING 
ENCYCLOPEDIA 


Edited by T. B. Jefferson, Editor and Pub- 
lisher, Welding Engineer. 13th Ed., 1008 
pp., over 1400 illus., $7.50. 


ments in which electronic equipment | 


must operate, and 


interpret 
specifications. 

Richard L. Haligas is the new mid- 
western district manager for Carol 
Cable Co., Pawtucket, Rhode Island. 
He will headquarter in Glen Ellyn, 


The responsibilities of E. O. Williams, 
vice president and director of Victor 
Equipment Co., San Francisco, now 
include overall supervision of the 
entire southwestern district. F. V. 


McGinley, former assistant branch | 


manager, has been appointed branch 
manager in Los Angeles, and assist- 
ant manager in the southwest sales di- 
vision. 


Merwin B. Clapp, formerly of Chi- 
cago Bridge & 


Iron Co.'s general 
sales staff, has 


been transferred to 


the company’s Chicago district of- | 


fice as a contracting engineer. 


Jacob B. Taylor has been elected ex- 
ecutive vice 


New York City. 


Edward J. D’Amore is the 
ing & Wire Divisions of United Wire 
& Supply Corp., Providence, R. 1. 


tube | 


president-finance, and | 
Leon C. Guest, Jr., has been elected | 
vice president and controller of Gen- | 
eral Telephone & Electronics Corp., 


new | 
service sales manager for the Braz- | 


The working guide for all welding appli- 
cations in all industries is a must for engi- 
| neers, designers, supervisors, foremen, and 
weldors. Over 2000 subjects—in alphabeti- 
cal order and cross reference throughout— 
put the facts you want at your fingertips. It 
covers all phases of welding, cutting, flame 
treating, etc., as 
well as problems 
of production, re- 
pair, and mainte- 
nance. Handy 
tables and charts 
. . . dictionary of 
trade names. . . 
buyers’ manual— 
| all go to make 
| this a vital guide 
wherever welding 
is used. 





MORE 
THAN 
2000 
SUBJECTS 


INCLUDING— 


arc welding 

gas welding 

cast iron 

flame cutting 
flame hardening 
heat treatment 
inert gas shielding 
oxyacetylene 

pipe welding 
resistance welding 
submerged arc welding 
training weldors 
welding cleaning 
welding symbols 


Cash with order 
WE 
pay postage 











P.O. Box 28, Morton Grove, Ill. 


Please send me__._._._.__.copies of the 13th 
Edition of The Welding Encyclopedia. | enclose 
0 check [) money order [) Bill me. 


Name 





Address 
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NATIONAL CARBIDE 
IN THE RED DRUM 


HIGHEST 
QUALITY 


DUST FREE 


DEPENDABLE 
SUPPLY 


Write for the name and address 
of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 

A DIVISION OF AIR REDUCTION COMPANY, !INCORPORATED 

GENERAL OFFICES: 150 EAST 42ND STREET, NEW YORK 17, N. Y. 

AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION 





PRODUCT 
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PROTECT 
MERCHANDISE AND PERSONNEL 


Work needn't stop for welding with these 
safe, lightweight, portable screens. Shield 
merchandise and other workers from welding. 











} years * Treated Canvas, Asbestos or Neoprene 


. * Flame, Water, Weather and Mildew 
ewes Resistant 


* Nominal Cost— Based on Size 
* Hinged for Portability Cit rows > 
* Eyelets Hold Curtains in Place oa 
* Curtains Easily Removed 
or Replaced 


Protect merchandise with Folding 
loading Dock Covers. Stock sizes 
and specials. 


A. MAMAUX & SON 


120 BOULEVARD OF THE ALLIES 
PITTSBURGH 22, PA. PHONE COURT 1-3500 


Tarpaulins ... 100,000 Square Feet in Stock 
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Gudman Kuhlmann 


Industrial Air Products Co., Port- 
land, Ore., named two executives to 
the position of vice president. M. A. 
(Mike) Gudman is now vice presi- 
dent-comptroller, and Kurt KuAl- 
mann is director of all company pro- 
duction. 


The Joint Chiefs of Staff have 
selected Robert G. LeTourneau, of 
R. G. LeTourneau Inc., Longview, 
Tex., to receive the 1959 National De- 
fense Transportation Association’s 
Award. The award, to be presented 
Oct. 14, names LeTourneau as the 
person “whose achievement contribu- 
ted most to the effectiveness of the 
transportation industry in support 
of national security.” He developed 
an electric wheel system for power- 
ing ultra-heavy-duty equipment. 


W. A. Taylor, Canadian Industries 
Ltd., is now responsible for the 
functioning of the Canadian Section 
of the Compressed Gas Association 
Inc., and is serving as acting chair- 
man. He took over when David 
Black, British Oxygen Canada Ltd., 
and chairman of the section, was re- 
called to England by his firm. 


Now vice president in charge of 
manufacturing for the entire com- 
pany, Samuel R. Parry was pre- 
viously vice president and general 
manager of Chattanooga Div., Com- 
bustion Engineering Inc., New York 
City. He has appointed Harry J. Bol- 
well as general manager of Chatta- 
nooga Div., largest of the firm’s do- 
mestic manufacturing plants. 


H. C. Meyer, Jr. has been named 
general manager of a new depart- 
ment, Market Research and Control, 
at Foote Mineral Co., Philadelphia. 
Foote Mineral has also promoted 
two men in sales. Boyd E. Cass was 
named general sales manager; he 
had previously served as manager 
of metallurgical sales. Anthony C. 
Demos, formerly sales engineer with 
Foote, has been promoted to man- 
ager ot metallurgical sales. 
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Raymond T, Klempay has been ap- 
pointed vice president, engineering, 
of the McKay Machine Co., Youngs- 
town, Ohio. He will remain as vice 
president and general manager of 
Metal Processing Machine Co., a 
McKay subsidiary. In 1952 Klempay 
had the idea for the shear welder, a 
machine designed for butt-welding 
sheets or strips of metal end-to-end. 
He attended Youngstown University 
and Carnegie Institute of Technol- 
ogy. 


Mingo Oxygen Co., Mingo, Ohio, 
has elected Edwin H. Johnson, presi- 
dent; Russell J. MacMullan, vice 
president; L. Woodward Franzheim, 
vice president and treasurer; J. Gor- 
don Hutchinson, vice president and 
comptroller; and Harry R. Hesse, 
secretary. 


Dr. Arthur G. Metcalf is now as- 
sistant director of research, Solar 
Aircraft Co., San Diego, Calif. Prior 
to joining Solar he was supervisor 
of physical metallurgy, Armour Re- 
search Foundation, Chicago. 


Great Lakes Fabricators Association 
recently appointed J. K. McEvoy ex- 
ecutive secretary. He had formerly 
been sales manager of Unit Steel Co. 


Died... 


Wall 


Albert F. Wall, chairman of the 
board of Wall Colmonoy Corp., De- 
troit, died Aug. 3 at 68. Mr. Wall 
was also president of Wall Colmonoy 
Ltd., Canada, and Wall Gases. He 
was founder of Wall Bros., Wall 
Bros. Oxygen Co., Diamonds and 
Tools, Inc., and Wall Chemicals. 


Edward J. Finnegan, Flushing, N. Y., 
the trafic manager of the Metals Div., 
Olin Mathieson Chemical Corp., died 
of a heart attack August 26. He was 
53 years old. 


James Coleman, planning and serv- 
ices manager for Amperex Electronic 
Corp., Hicksville, Long Island, N. Y., 
has died at the age of 64. He was at 
one time with Westinghouse Electric 
Mfg. Co., and North American Phil- 


ips Co. 
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Put this “one-man pipe shop” to work in your plant 


th, MEU Y' SA ae Produces straight or beveled cut-offs, saddle and insert type tee 
intersections, lateral intersections and miters. Extremely simple 
TIME to operate. Pipe is laid on rollers. The horizontal reciprocating 
movement of the cutting torch is automatically guided and 
and synchronized with the rotation of the pipe to produce the con- 
tour of the cut desired. Used by oil refineries, constructors, pipe 
fel, tad fabricators, aircraft companies, tank manufacturers, etc. 
SOME OUTSTANDING PANTOGRAPH FEATURES and ADVANTAGES 
0 N Yo U R * Handles any length pipe. * Makes uniform cuts on 
* No chucking required. production runs. 
PIPE * No layout or templates required. * Two models available — 
* Wo hand trimming —cuts are Model C (shown) —handles pipe 
FABR ICATION smoothly finished and beveled. from 2” to 24” diam. 


WRITE FOR BULLETIN NO. P-10 Model G for pipe up to 42” 0.0. 
VERNON TOOL CO., LTD., 110) MERIDIAN AVE, ALHAMBRA, CALIFORNIA 


es 
of pipe cuts : - quail ‘ 
- — a 4 
. 3g = a hg, 
i, ~ i. Ast 


Oe SB VERNON ..":. PANTOGRAPH 











TOP QUALITY 


FLUXES 


made by All-State for 
WELDING 
BRAZING 
SOLDERING 


Production line brazing with auto- 
POWDERED flux is micro-ground; matic flusing system. Information 


on All-State JET FLUX® on request. 
PASTE flux is homogenized 


At ALL-SrarTe each flux is manufactured to rigid speci- 
fications, tailored for best results with specific alloys. 
For example, ALt-Srate’s S-200 silver brazing flux af- 
fords complete protection to heated base metal to 1800° 
F., insuring excellent capillary action and easy flowing 
of silver alloy. Melts at 600° F. Equal care is built into 
other fluxes made by ALL-SraTE to assure oxide-free 
bonding of all metals at low temperatures. 


Ask for free copy of 58-page Instruction Manual. Write for 
information on fluxes custom coated on your own rods. 


~ Distributor St \ nv tt buy. &£ or ‘ ’ ss 
Vere STATE WELDING ALLOYS CO., INC., White Plains, N. Y 


Call WHit 4646 crest distrit 





WRITE TODAY for com- 
plete information and 
name of nearest dis- 
tributor 





BATEMAN 


BANTAM 


IRON WORKER 


THE ONLY IRON WORKER OF ITS 
KIND ON THE MARKET TODAY 


No Grinding Necessary After Cut. One Stroke 
Cycle Clutch Operater by Hand or Foot 
The Bateman “Bantam” cuts 2” x 2” x 4” 
angles and 44” x 4” flats. Standard punches 
will fit this machine. The Coper will cope 
4” through 4” material. It will punch 
¥,” hole through 44” material. With the 
clutch open, the Bantam will make 44 
strokes per minute. It is made of high-grade 
cast iron, with the clutch, pin and dog made 
of hardened steel. The blades are made with 
tool steel. It is powered with a fly wheel 
and gear drive, and uses a small *%4 hp 
motor, 1750 rpm. 


Bateman Bantam with punch... $575.00 
Shear only _......--$495.00 
Shipping wt. 750 Ibs. 


BATEMAN FOUNDRY & MACHINE 


TEXAS 


MINERAL WELLS, 








Remove Welding 
at the Source... 

with RUEMELIN | 

FUME COLLECTOR 


Welding shops equipped with Ruemelin 
Fume Collectors are assured of a clean shop 
atmosphere. Noxious fumes, 
smoke are eliminated AT THEIR SOURCE 


Improves working conditions . 
fatigue . . 


» paves the way for increased 


Fumes Select the Correct 


CAST IRON WELDING RODS 


OR ELECTRODES 


FUSE-WELL No. 11, Squore—Gray Cast | 
Iron Welding Rod for Acetylene use in | 


filling or building up new or worn 
castings producing machineable welds. 


PUSE-WELL NO.12 


FUSE-WELL No. 12, Round—Has the 
same uses and analytical ingredients 

as Fuse-Well No. 11. 
14 MOLY 


Pa 


heat and FUSE-WELL No. 14, Moly—An tron 


Base Rod with alloys added for finer 


- lessens grain structure and greater strength. 


When You Weld Cast Iron 





plant production. Especially helpful in 
winter months when windows and doors 
are closed. 

Note the new spring-loaded counterbalance 
mechanism which makes Fume Collectors 
much easier to handle. 


WRITE FOR DETAILED INFORMATION 


RUEMELIN MFG. CO.) 


3880 N. PALMER STREET * MILWAUKEE 12, WIS., U.S.A. 
Mfrs. & Engineers * Sand Blast & Dust Collecting Equipment 
ee ss 
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FUSE-WELL No. 22, Electrode — Light 4 
coated Rod to be used for AC or DC 


welding in the fabricating and repair- 
ing of cast iron castings. 


THE CHICAGO HARDWARE FOUNDRY CO. 
NORTH CHiICAGEEEEEEn 





; . 
Gas _ welding 
JeFFERSON’s Gas WeLbpING MANUAL, 
2ND EDITION. By T. B. Jefferson. Pub- 
lished by Associated Business Coun- 
selors, Skokie, IIl., 1959. 

71% in., 128 pages. Price, $2.00. 

Jefferson’s Welding Manual 
was originally written as an advanced 
text on gas welding, but has been re- 
written so it can be used as a basic 
gas welding training text. 


Paper, 5 by 


Gas 


A new first chapter covers phases 
specially designed to acquaint the 
beginning student with the equip- 
ment in gas welding and cut- 
ting. The jiffy welding guides, which 
proved so popular in the original vol- 
ume by presenting concise and pre- 
cise basic data needed for the oxy- 
acetylene welding of any weldable 
metal, again included. 


used 


are 

There is also a chart which helps 
you select the proper means of join- 
ing dissimilar metals by the oxyacety- 
lene process. Manual flame cutting is 
also covered by a series of guides 
which show the best flame cutting 
techniques for the most efficient sev- 
ering of metal. 

To help the hobby weldor. 
has been added a chapter which 
offers suggestions in this field. In ad- 
dition, there are also practical weld- 
ing suggestions for repair and main- 
tenance activities around the farm 
and home. These features, coupled 
with numerous tables, charts, and il- 
lustrations make this a most complete 
and compact book on the oxyacety- 
lene welding processes. 


there 


Pressure vessels 


THe UNFIRED PRESSURE VESSEL CODE 
SIMPLIFIED. By Robert Chuse. Pub- 
lished by Robert Chuse, Leonia, N. J., 
1958. Paper, 81% by 11 in., 48 pages. 
Price, $6.50. 
| The Unfired Pressure Vessel Code 
Simplified is a condensed analysis of 
the ASME Unfired Pressure Vessel 
|Code. Written in simple terms, this 
‘compact book brings to the reader 
|useful information gained by the au- 
thor in 22 years of approving ASME 
code design. 

Not only does this volume make the 
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Here’s Why The Favre it 


KEY-BAK / 
Key-Reel 


SAVES, 
+ WELDERS + 
TIME & 


Welders who carry their flint-lighter 

on a KEY-BAK work faster . . . save, 

and make more money! Lighter is never lost. It's 
always handy at the welder's side, on his belt. 


. 
Get KEY-BAK for each welder. KEY-BAK is pocket- 
watch size, in highly polished chrome finish. Swed- 
ish clock spring reels in 24” long STAINLESS STEEL 
chain. LIFETIME GUARANTEE IN WRITING! 


TWO MILLION KEY-BAKS NOW IN USE! 


WELDER’S POUCH MODEL 
Model 11-W designed especially 
for welders. Sturdy, genuine-leather 
pouch designed to hold chipping 
hammer and other tools. KEY-BAK 
attached to pouch. Pouch is worn 
on belt. Retails . . . $6.95 


West of M 


LUMMIS MFG COMPANY 








OMNANDI} 


ROUND SOAPSTONE 
HOLDER 
 SATIN-FINISH ALUMINUM HOLDER 

te HANDY POCKET CLIP 
te POSITIVE BUILT-IN CHUCK 


Solid 7/16’ aluminum con- 


struction. For 4" round 
soapstone. Built-in knurled 
chuck positions and firmly 
holds soapstone. Complete 
with 5“ stick of No. 1 select 
grade soapstone. 


OTHER COMMANDO 
PRODUCTS 
% Replacement Drills 
% Lighters and Flints 
% White Metal Welding Rods 
% Goggle Head Bands 
% Ferrule Crimper 
% Tip Cleaning Drills 
Buy at your local 
welding supply dealer 


1m. CAM ANDES retes 


2715 Ook Street . Kansas City 8, Mo. 
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| ment over previous ones, also in- 
| cludes new charts on external pres- 
| . 

| sures on heads, stampings, head and 
| shell volumes, welding qualifications 


| Plate 


Canadian 


| certification procedures for the ASME 
| codes. 


Arc 
| Published by the American Welding 


| and recommended safety practices, 
| metal-are processes, accessories, ex- 


| and metals and their structure. 
| fusely 
| tains 337 line drawings, halftones | 
| and tables. 


trations show how each operation is 
| performed, and each exercise details 
| the 
| voltage, polarity and purpose of the 


| SOLDERING 
_ the American Welding Society, New 


code easy to use, but it can save valu- 
able time and material. There are 
simplified charts for internal and ex- 
ternal pressure, shell thicknesses, 
flanged and dishhead thickness, flat- 
head thickness, flat cover plate thick- 
ness and openings and _ reinforce- 
ments. 

This edition, which is an enlarge- 


and new information on magnetic 
particle and penetrating oil tests. 
identification, non-identified 
materials and welded repair proce- 
dure are discussed. 

Also included is information on 
pressure vessel require- 
ments as well as code symbols and 


Are welding 


WELDING MANUAL, 


TRAINING 
Society, New York City, 1959. Price, 
$3.00. 

Designed for weldors and instruc- 
tors of manual metal-are welding, 
Arc Welding Training Manual in- 
cludes chapters on welding processes 





ercises in arc welding, are welding 
equipment, identification of metals, 
Pro. | 
the 


illustrated, manual 


con- 


Fifty pages are devoted to are 
welding exercises. Step by step illus- | 


material, electrode, amperage, 


particular exercise. 


Soldering 


Manuat. Published by 
York City, 1959. Price, $5.00. 

This first manual on soldering con- 
tains 81 illustrations and 34 tables, 
completely covering all phases of sol- 
dering, combining the theoretical 
with the practical. 

The 21 chapters deal with: princi- 
ples of soldering; solders; fluxes; 
joint design; precleaning and sur- 
face preparation; equipment, proc- 
esses and procedures; flux residue 
treatment; inspection and _ testing; 
copper and copper alloys; steel, coat- 
ed steels; stainless steels; nickel and 
high-nickel alloys; lead and lead al- 
loys; aluminum and aluminum al- | 





NEW FLEXIBILITY 
OF MAINTENANCE 
WELDING 


>» wn: Ft 


f\ 
WHORE [ene 
a A Cable Reels 

AT UNION TANK Car COMPANY'S 
new maintenance facility in Baton 
Rouge, Louisiana, portable welding 
units like this one, are easily moved 
right up to the job site by small lift 
truck, Then welding cable, ground 
cable and welding hose are paid out 
as needed from WELDREEL reels. 


When a job is completed, hose 
and cable are quickly rewound onto 
reels by strong springs, and the 
entire unit moved to a new loca- 
tion. Not only does this permit 
maximum use of welding equip- 
ment... it also extends life of hose 
and cable ... keeps it off floor when 
not in use... increases plant safety. 


Designed to handle a wide vari- 
ety of single and dual hose, and 
single and multiple cables, WELD- 
REEL reels are available to a wide 
variety of industrial applications. 
Write for full information. 


MODEL OA-A 
holds 50’ of 3/16” or 
40’ of 4” dual hose. 
Model OAB has 
capacity for 150’ of 
Y%” or 125’ of 5/16” 
hose. 


MODEL EA-2 with 
current capacity of 
300 amps holds 50° 
of 2/0 welding cable. 
Model EA has ca- 
pacity of 100° cable. 


MODEL A-? has 50’ 
capacity of “4” or 
%” 1.D. single hose. 
The larger Model 
A-2 holds 50’ of 
¥2” hose, 


UNITED SPECIALTIES INC. 
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Cryotainer 


LIQUID OXYGEN ~ 


CUSTOMER SERVICE 
STATIONS 


Vertical Models—300, 660, 1200 gal. 
Horizontal Models—300, 600 gal. 


Storage and transport containers for 
liquid oxygen, nitrogen and argon 
from 50 to 


2,500 gal. capacities 
OVER 2,000 Cryotainers 
NOW IN USE! 

For details, write 
Cryogenic Division 
RONAN & KUNZL, INC. 
MARSHALL, MICHIGAN 








No Other Product Can Do 
a Galvanizing Job Like 


Gebooliiy 


Does - HERE’S PROOF 


Heat welded seam on galvanized 
sheet to 600° with Torch 











Rub GALVALLOY 
against heated sur- 
face as shown — now 
spread with wire brush for a bright finish. 


GALVALLOY Covers the Same 
Amount of Area with 1/5 the 
Amount of Material. 


Send today for Testing Sample and you'll 
learn Why GALVALLOY has no equal for 
ANY Galvanizing Job. 


METALLOY PRODUCTS CO. 
1233 S$. BOYLE AVE, LOS ANGELES 23 
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| loys; magnesium and magnesium al- 
loys; tin; cast irons; precious metal 


coating; printed circuits; and safety. | 
The manual is equally useful to | 


the. amateur and professional. The 
| practical man will find the latest tech- 


niques described and clear indica- | 


| tions given when to solder, what to 
| solder and how to solder. 
gineer who wants to 
principles involved in 


know the 


new techniques developed for minia- 
turization. 

Chemical composition of hundreds 
of solders are given, together with 
flux formulations for the 
metals. 


Molybdenum brazing 


WELDING AND BRAziING oF MOLYBDE- 
NUM. 
Monroe, Defense Metals Information 
Center, Battelle Memorial 
for Office of Director of 


Defense, 


Research and Engineering, Dept. of | 
(Order PB | 


Defense. Price, $1.25. 
151063 from OTS, U. S. Dept. of 
Commerce, Washington 25, D. C.) 
| This report identifies the best 


methods, taken from published litera- | 
| ture, for welding molybdenum to it- | —— 
self. It also provides guidelines for 


producing the most useful molybde- 
num joints. 
Metallurgical 
volved in joining the metal are dis- 
cussed, as well as cleaning and test- 
ing techniques. Joining 
examined include fusion, 
and solid-state welding, and brazing. 


Welding aluminum 


AIRCOMATIC AND HELIWELDING OF | 


ALUMINUM. Published by Air Reduc- 


tion Sales Co., 150 E. 42nd St.. New 


York 17, N. Y., 1959. Spiral bound 
book, 120 pages. 

The subject is covered comprehen- 
sively, from a brief historical note 
on the earliest uses of the Mig and 
Tig processes for welding aluminum, 


to the highly specialized fabrications | } 


of today. 
Topics discussed include: 
ability of aluminum and its alloys, 


definitions of the two welding proc- | 


esses, 


proper process selection for 
certain jobs, descriptions of manual 


and automatic equipment, welding | 


power supplies, and safety practices. 
Book contains 100 photographs, 
charts and diagrams. When writing 
the company for copy, specify form 


ADI 1258. 





The en. | 
setting up | 
sound soldering schedules will find | 


this information. All phases of sol- | 
| dering are described including the | 


various | 


By N. E. Weare and R. E. | 


Institute | 


NO INJURIOUS FUMES ... 











For Brass, Bronze, Copper, Steel, Malle- 
able tron, etc, Causes the bronze to pene- 
trate deeper into the joint—making a 
stronger union than is possible with other 
fluxes. High efficiency makes it more 
economical to use, Melting point 300°. 


ALSO 


1—Cast Iron Welding Flux 

3-——Brass, Bronze Welding Flux 

4—Flux for Bronze Welding Cast Iron 

5—Extra Quality Aluminum Flux for 
Cast Aluminum Welding 

7—Steel Flux 

8—Aluminum Flux for Sheet Aluminum 

9—Stainless Steel Flux 

11—Tinning Compound 

12—Burnt Cast Iron Welding Flux 

13—Brazing Flux for Extruded Bronzes 

14—Special Brazing Flux for Aluminum 
Bronze, Everdur, and all Silicon 
Bronzes 

15—Special Flux for Magnesium Alloys 
Dow Metal, etc. 

16—Silver Solder Poste Flux 


FOR THE BEST JOB 
AT LEAST COST 


Weldors can save more money and get a 
better job on production work, making 
special tools, and repair work with the 
right Anti-Borax product—order by num- 
ber. Send for free sample and descriptive 
Circular. 


ANTI-BORAX COMPOUND CO., INC. 
FORT WAYNE, INDIANA 








considerations _ in- | 


processes | 
resistance | 


weld- | 





ACRO 


WELDER MFG. CO. 


MILWAUKEE 


WELDING 
ENGINEERS 


MACHINERY 
BUILDERS 


ESTABLISHED 


1936 





| 
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FOR 


CONTROLLED 
vA. ATMOSPHERE 


_— 4 
rw 


BLICKMAN 


VACUUM DRY BOX 


Designs and specifications are avail- 
able for a variety of welding enclo- 
sures for research and production 


? 





welding, and for work in the fields of 
metallurgy and physical chemistry. 
These enclosures can be fully evacu- 
ated and then be filled with an inert 
gas for welding in an inert atmosphere. 
Write for Technical Bulletins on vari- 
ous types of welding enclosures: 
S. Blickman, Inc., 3310 Gregory Ave- 
nue, Weehawken, N. J. 


BLICKMAN 
LABORATORY EQUIPMENT 


Look for this symbol of quality Blaurue sii 


EISLER VERTICAL TYPE PRESS WELDERS 


We also make a complete line of Spot and 
Wire Butt Welders. 


Write for Coat. No. 93-57 





| Shawinigan Products Corp., New | 
in Chicago for the | 
weekend of Oct. 12, following their | 
| visit to the International Petroleum | 


| York, were 





| devoting 
| service of The United States Army, 


| Gas Products Association, 


30 YEARS 460 


(Taken from the Wetpinc ENcIneer 
of October, 1929) 
—30 YEARS AGO— 

R. D. Thomas and Co. of Phila- 
delphia and New York announce 
that they are now distributors for 
the new Arcos electrodes. These 
electrodes have been developed 
in Belgium. 


—30 YEARS AGO— 
Alexander F. Jenkins, president 
and treasurer of Alexander Mil- 
burn Co., Baltimore, is sailing for 
England this month aboard the 
“Leviathan” for an indefinite visit. 


—30 YEARS AGO— 


Col. O. E. Engler, president of 
The Balbach Co., Omaha, after 
two weeks in active 


decided that this, together with 
his activities as president of the 
was 
sufficient justification for a vaca- 


tion at Colorado Springs. 


—30 YEARS AGO— 

D. J. Will, vice president of 
Stuart Oxygen Co., San Francisco, 
distributors of Rego apparatus, 
was a visitor at The Bastian-Bless- 
ing factory the latter part of Sep- 


| tember. 


—30 YEARS AGO— 
Jack Kelly and Henry Booth of 


Exposition at Tulsa. 


—30 YEARS AGO— 
E. B. Whitmore, president of 


Whitmore Oxygen Co., Salt Lake | 
| City, producers of oxygen and hy- | 
| drogen and distributors of 
| tional Carbide and Meco welding | 


Na- 


apparatus, recently visited Chi- 
cago, Washington and New York. 


—30 YEARS AGO— 


| T. McLean Jasper, director of re- | 
search for A. O. Smith Corp., Mil- | 


| waukee, in the “Iron Age” maga- 


eee 
ENGINEERING CO., INC. 


Charles Eisler Jr., President 
749 So. 13th St., Newark 3, N. J. 
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zine of Sept. 26 discussed the effect 
of tests conducted by his firm on 
steel plate and welds in pressure 
vessels. 


—30 YEARS AGO— 


At the recent annual meeting of 
the National Safety Council, held 
at Stevens Hotel, Chicago, J. I. 
Banash, consulting engineer of the 
International Acetylene Associa- 
tion, was elected treasurer of the 
Council for the coming year. 


"Red Head’ 
EXTRA HEAVY... 
LIFTING CLAMPS 


e jor Os olar Detat 


CHICAGO BOILER CO. 


1969 CLYBOURN AVE. @ CHICAGO 14, ILLINOIS 








Get the exact current for 
quality welding! 
use tHe JONG-TEST 


AC-DC AMMETER 


Don’t assume your welders are using the 
right amperage. Be certain by controlling 
welding quality with the Columbia Tong Test 
AC-DC Ammeter, the only clamp-type instru- 
ment that measures both alternating and 
direct current. Snap tongs around the elec- 
trode cable for instant readings. Available 
in five types with interchangeable ranges up 
to 1000 amperes. Impossible to read wrong 
scale. No coils or wires to burn out—no 
electrical connections needed. 

Catalog 


feumess) WE-400 i= 


COLUMBIA ELECTRIC MFG. CO. 


4551 Hamilton Avenue: Cleveland 14,Ohloe 


Write for 
illustrated 
8-page 











SHOOT-A-LITE 
SAFETY GAS LITER 


The Practical 
Lighter for welding 
and cutting torches 


SAFE! SURE! 
STRONG! 


Ask your jobber or write us. 


SHOOT-A-LITE 
CORPORATION 


110 Washington St. @ Dept. WE 
New York 6, N. Y. 











up to 2200° F. 


CLEMENTS 


MODEL K 


BLOWTORCH 


Here’s a big, efficient 
blowtorch for all kinds of 
heat treating and produc- 
tion processes—yet it is 
completely and easily 
portable. Operates jeco 
nomically on either natu 
ral or manufactured gas. Produces heat 
up to 2200° F. in seconds! 1/3 h. p 
Universal Motor. Sealed, precision ball 
bearings require no oiling. Equipped 
with metal stand, 8 ft. of gas hose and 
20 ft. of reinforced rubber covered 
Underwriters’ Approved cord with plug 


ask for BULLETIN 
CLEMENTS MFG. CO. 


6645 S$. Narragansett Ave., Chicago 38, II! 
SINCE 1910 
INDUSTRIAL PRODUCTS DIVISION 








free literature 


.. . use card on page 105 


75. PIPELINE WELDER—M. J. Crose 
Mfg. Co. Automatic double-jointing weld 
er’s features, specifications and representa- 
tive case histories are covered in flyer. 
76. ARC WELDER—Lincoln Electric Co. 
Features, standard and optional, and spe- 
cifications of TM model AC and AC/DC 
Idealarc welders are detailed in brochure 
4607.1. 

77. HIGH PRODUCTION WELDERS 
National Electric Welding Machines Co. 
Examples of specially engineered welders 
designed for high production are shown in 
Vol. 11, No. 6 of “Welding News.” 

78. BLAST-CLEANING BLADES—Wheel- 
abrator Corp. Bulletin gives price informa 
tion and lists sizes of tungsten carbide 
blades for company’s airless abrasive blast- 
cleaning equipment. 

79. RADIATION WARNING DEVICE 
Curtiss Wright Corp. Model 860 X-ray. 
gamma ray warning unit, with flashing red 
light, is described on catalog sheet 

80. SHAPE CUTTING UNIT—National 
Cylinder Gas Div. Type R flame shape- 
cutting unit, plus section on electronic line 
tracer, are topics of pamphlet N-102. 

81. ARC WELDING—Linde Co. Results 
of field testing and evaluation of magnetic- 
flux gas-shielded arc welding are topics of 
booklet F-1235 

82. FUSION SEAMERS—Pandjiris Weld 
ment Co. Twenty-page catalog No. 5158 
describes fusion seamers of both the internal 
and external types, and their applications 
83. NICKEL PLATING—International 
Nickel Co. Booklet gives, in a nontechnical 
way, “Practical Answers to 40 Practical 
Questions about Nickel Plating,” pertaining 
to all phases of plating 

84. WELDING CABLE—Belden Mfg. Co. 
Catalog No. 8233 lists complete information 
on all types of welding cable for every 
application 

85. BEAM CUTTING MACHINE—Alamo 
Iron Works. Beams cutting and beveling 
machine Model 865, which will square and 
bevel I beams of from 36 to 48-in., is de 
scribed and pictured in Bulletin 865-595. 
86. GROUND CONNECTOR—FErico Prod- 
ucts Inc. One Shot ceramic ground connec- 
tion mold for cable to ground rod is covered 
by catalog sheet. 

87. SAFETY GLASSES—Bausch & Lomb 
Brochure gives complete details on new 
metal-frame safety glasses, Model M-70. 
88. AIR-HYDRAULIC CYLINDER—The 
Electro-Mechano Co. Air-hydraulic unit, 
which can be set up in any combination of 
fast and slow feed throughout stroke, is 
detailed on catalog sheet 

89. OIL-BURNING SALAMANDER—Ntu- 
gent Corp. Smokeless oil-burning salaman- 
der featuring heavy-duty construction for 
longer life is described on flyer 

90. CENTERLESS GRINDERS Norton 
Co. Complete information on line of center- 
less grinders is given on Catalog 1328. 

91. RESISTANCE WELDING—The Fed- 
eral Machine and Welder Co. Working 
knowledge of basic principles of resistance 
welding, including information on various 
calculations, is given on Bulletin PP-54. 

92. RECTIFIERS AND DIODES—Interna 
tional Rectifier Corn. Ratings, electrical 
characteristics and description data on sili 
con and selenium rectifiers and diodes are 
given in short form catalog 


93. HARD SURFACING—The McKay Co. 
Section 1 of Hard Surfacing Manual gives 
data on hard surfacing applications, elec- 
trodes and various related wires. 

94. CRYOGENERATORS—North Ameri- 
can Philips Co., Inc. Folder titled “Norelco 
Cryogenerators—For Gas Liquefaction Sys- 
tems” gives engineering information of four 
models, and describes operating principles 
of the cryogenerator. 

95. ULTRASONIC TESTING—Almar-York 
Co., Inc. Model 101 Coinda-Scope for 
ultrasonic testing of bonded structures is 
pictured and described on Form 101-C. 
96. METAL CUTTING MACHINES— 
American Pullmax Co., Inc. Descriptive 
literature tells about metal cutting machines 
Models P-5 and P-7, for cutting up to 7/32 
and 9/32-in. mild steel respectively. 

97. ALUMINUM—Reynolds Metals Co. 
Brochure titled “Reynolds Aluminum Mill 
Products” gives complete specifications for 
many alloys and forms of aluminum avail- 
able for industrial use. 

98. CHAIN LINK FENCE—American 
Chain & Cable Co., Inc. Styles and features 
of chain link fence, with aluminum coating 
for minimum maintenance, are detailed in 
folder BH-16B. 

99. CENTER GRINDING WHEELS—Si- 
monds Abrasive Co. Flyer EAS-244 de- 
scribes depressed center grinding wheels for 
weld grinding and general uses. 

100. TOOL STANDARDS—Jergens Tool 
Specialty Co. New catalog is said to be 
complete source for data on all “standards” 
for tool, die, jig and fixture design and 
applications. 

101. SELENIUM RECTIFIERS—Syntron 
Co. Ten page illustrated catalog gives data 
and specifications on selenium rectifiers. 
102. SPOTWELD FASTENERS—The Ohio 
Nut and Bolt Co. Bulletin 595 lists dimen- 
sional information on spotweld fasteners 
and gives typical applications. 

103. INDUSTRIAL VALVES—Barksdale 
Valves—Valves for use with water, oil and 
air, as well as typical flow patterns, port 
sizes and ordering data, are itemized in 
Catalog 59-60. 

104. REPAIR PARTS—La Salle Steel Co. 
Solutions te maintenance and repair part 
problems are given in “How to Make Your 
Own Machine and Repair Parts Quicker 
and Easier.” 

105. ALUMINUM CASTING ALLOY— 
Navan Products, Inc. Design specifications, 
mechanical properties and casting technique 
of company’s TENS-50 high strength alumi- 
num casting alloy are subject of brochure. 
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CLASSIFIED THE WELDING SHOPPER ADVERTISING 
EMPLOYMENT e BUSINESS e OPPORTUNITIES e EQUIPMENT—USED and RESALE 


UNDISPLAYED RATE INFORMATION DISPLAYED RATE 


r inch for all 

(Not ovailable for equipment advertising) BOX NUMBERS count | line additional in un- Ss one eS eae ese oe 

1.10 a line, minimum 6 lines. To figure advance displayed ads. tract ee | Maximum size of display ad is 

payment, count § average words as a line. 4 col. in. Contract rates quoted on request. 

INDIVIDUAL EMPLOYMENT WANTED adver- DISCOUNT of 10% if full payment is made AN ADVERTISING INCH Is measured % In. 

tising rate is / the above rate; minimum $5, in advance for four consecutive insertions of vertically on one column, 3 columns—30 inches 
payable in advance. undisplayed ads (not including proposals). —to a page. 








POSITION WANTED HELP WANTED SCHOOL 


“ “UPGRADE” YOUR WELDING OPERA- 
Welding Engineer or Plant Manager TORS. Send them to Hobart’s non-profit 


— : , ° Iding school. Specialized training for 
B.S. in Metallurgy, Canadian, 17 years ; WANTED wy 

experience in welded fabrication, alloy ee eee eS wwelaine, 

and stainless steels, automatic, manual. completely equipped school in the coun- 

Good background in shop and field fabri- PRODU< TION try. iti 

cation. Write Box No. 1068, c/o Welding Sd bee Cee far OS 


- . School, Box U-1092, Troy, Ohio. 
Engineer, 5826 Dempster Street, Morton 


Grove, =. ——— ENGINEER WANTED 


EDUCATION: BSME, BSMET.E.; MSME, 
MSMET.E. . 
EXPERIENCE DESIRED: Practical! back- Norwalk air compressor and Nor- 

ground in resistance and inert gas walk oxygen compressor. Please write 

welding. condition and price to Box No. |070, 
DESCRIPTION OF DUTIES: Advise de- c/o Welding ngineer, 5826 Demp- 
MANUFACTURERS sign approach and develop tools and | | ster Street, Morton Grove, Iilinois. 


methods for miniature and sub-as- 


REPRESENTATIVE semblies on a production basis; de- 


OPENING IN velop methods for welding, brazing WE HAVE MANUFACTURING G DISTRIBUT- 


and other similar methods of joining ING FACILITIES AVAILABLE for d spe- 
NORTHWEST new and different materials. Getttes Sen ee wadne rete hat - 
. . you go andie on royalty basis. 30 
Outstanding opportunity for right party. Send your resumé to or contact ears in business. 
Factory training provided. Mr. M. Nelson, Personnel Dept. 546. 4 


Will consider adding the line with a com- MICRO SWITCH THE NEDCO COMPANY 


atible | h as ¢ ler parts ita- trt.< 

— eee een eee A division of Honeywell 27 Jones Rd. © Waltham, Mass. 
Work closely with area welding supply dis- Freeport, Illinois 
tributors, selling top quality hard facing line 
—manual and automatic. 

Oregon, Washington, Idaho, British Columbia 
area. Reply Box 1069, c/o ‘Welding Engineer 


5826 Dempster St., Morton Grove, Ill. Bigger-Better - NEW 1959 


EQUIPMENT FOR SALE . « « the 2nd edition is just off 


W D the press. Get your copy now... 
EL ING ENGINEER METALLIZING WIRES Z 
and other sintiee methods ~ rom Be "NEW 


AND DIFFERENT materials to themselves and 

wi Bite METAL SPRAYING 
Development of techniques for fabrication of > 

SPECIAL AND UNUSUAL materials onl ; 
B.S. in Welding Engineering; Mechanical, CORPORATION ’ Welding 


Metallurgical Engineering, or Metallurgy with Engineer 
interest in welding and 1-5 years experience 2795 East 88rd St.+ Cleveland, Ohio + LOngaere 1-7168 : 

Employee benefits, educational 
family relocation expenses. Homes and apart- a data sheets 
ments in a variety of settings. Excellent school : CUTTING MACHINES, AIRCO Camo & Radia- i) 
systems graphs and way ONAL No. 5. ! Sevond tditvan 
Send resumé or letter of interest to SEAM WELDER, ressive, 150 KVA, New. 


pa RS a, "Onweld, "Airc, ( 




















HELP WANTED 



























































WELDING TORCHES, New, Rego GV. 
Technical Personnel BRONZE STAINLESSAMPCOT ODES. 
UNION CARBIDE ELECTRODE H 


RALL SUPPLY ring 3, E. 42nd St., N.Y.C. 17 This cross-indexed volume contains 
NUCLEAR COMPANY 126 of the best Data Sheets appearing in 
o Gvises WELDING ENGINEER in the past 15 years. 
UNION CARBIDE NEW ANGLE COMPUTER Yet it costs only $1.40! 
CORPORATION - “ 2 
Post Office Box P, Oak Ridge, Tennessee One move on simple slide rule figures length See your welding supply distributor or 
: . of run and angle of cut for dog legs, braces, use coupon below. 
trusses etc. Pest paid $3.50 each. pe ae ae ae ae ae a ae ee ee es a ee 
BIG MIDGET PRODUCTS | WELDING ENGINEER 
2606 33rd Street Lubbock, Texas P.O. Box 28, Morton Grove, Ii. | 
Please send me_______copies of the Weld- | 


| ing Engineer Data Sheets. | enclose [) check 
| (© money order [) Bill me. | 


























BUSINESS OPPORTUNITIES 























WANTED : HEAVY DUTY TURNING ROLIS® | ‘“°™— 


Active partner to eventually take over management 5 fer rotating pressure vessels, pipe and | | | ict “ : 








of Custom Flame Cutting Shop in Los Angeles’ fast 


t ket. lindrical bodies for welding ® i 
gg ~~ BH detest torch exyoraph, two radia- °y ar | Oa EO 


hould have busi ! i- Cou 
Soee, preferably in_oustom esttieg. ronson = = =) ee : | nen 


Write Box No. 1052, ¢/o Welding Engineer, 5826 
Dempster St., Morton Grove, III. MACHINE C0., ARCADE, N.Y. 


| Title. 
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AD INDEX 





This advertisers’ index 

jence and is in no way 9 part 
ing contract. Althougt . 
taken to index accurately 
occurred and ™ yllowa 
them 











Acro Welder Mfg. Co. 
Air Reduction Sa ies Co. 
Air Reduction Soles Co. 


-State Weldin | Alloys Co., Inc. 
Aluminum Co. of America 
Alva Allen Industries 
American Chain & Cable Co., Inc. 
Steel G Wire Div. 
American tical Co. 
Anti-Borax Compound Co. 


Arcos P. 
Atlas Welding Accessories inc 


Bateman Foundry G Machine 
Bay State Abrasive — Co. 
Becker Bros. Carbon Co. 

Belden Mfg. Co. 

Bernard Waiding Equipment Co 
$. Blickman, Inc. 

Bren Weld Corp. 

Brown Boveri orp. 


Cam-Leok Div. 


Chicago Boiler Co. 

Chicago Hardware Foundry Co. 
Clements Mfg. Co. 

Columbia Electric Mfg. Co. 
Contour Sales C 

Coyne Cylinder Co. 
Curtiss-Wright Corp. 


Dockson Corp. 
Duro Engineering Co. 


Eastman Kodak Co. 

Eisler Engineering Co. 

Engwald Corp. 

Eutectic Welding Alloys Corp. 


General Cable Corp. 


H G M Pipe Beveling Machine Co 
Harnischfeger Corp. 

Harris Calorific Co. 

Hobart Bros. Co. 


Jackson Products 


Leach G Garner Co. 
Lenco, Inc. . 

Lincoln Electric Co. 

Linde Co. 

Lummis Mfg. Co. 


Maitien & yy Inc. 


Manhattan Rubber aot 


Merit Co. 

Merrill Brothers 

Messer Cutting Machines, Inc. 
Metal G Thermit C 

Metalloy Products Co. 

Miller Electric Mfg. Co., Inc. 


National Carbide Co. 
National Welding Equipment Co. 
Norton Co. 





n, Inc. 


Page Steel G Wire Division 


Inside Front Cover 
101 


98 
102 
101 

4 

82 

80 


Front Cover 


79 

74 

17-22 

11, 86, 87 
99 


81 
32 
96 


68, 69 

27, 29, 31, 33 
100 

15 


96 
9 
63 


American Chain G Cable Co., Inc. 


Phelps Dodge Copper Products Corp. 


Picker X-Ray Corp. 
J. M. Ragle Industries Inc. 


ttan, Inc. 
Manhattan Rubber Div. 
Riegel Textile Corp. 
Ronen G Kunzl, Inc. 
Ruemelin Mfg. Co. 


Shawinigan Products Corp. 
Shoot-A-Lite Corp. 

Stoody Co. 

Stulz-Sickles Co. 


Tec Torch Co., Inc. 
Tempil Corp 

Tennesece Fi Fabricating Co. 
Thermacote Co. 
Tuffaloy Dept. of Airco 
Tweco Products, Inc. 


United Specialties Inc. 


Vernon Tool Co. Ltd. 
Victor Equipment Co. 


Welding Engineer 
Westinghouse Electric Corp. 


York Engineering Co. 





104 


5 
Back Cover 
81 


94 


90 
Inside Back Cover 


99 


97 
6, 42 


95, 103 
12,13 


94 


Literature offered in ads 


150. Acro Welder Mfg. Co.—Write for fur- 
ther information on welding machinery, en- 
gineered and manufactured to order. 


151. Air Reduction Sales Co.—Further in- 
formation on the new multiple-torch shape 
cutting machine. 


152. Alloy Rods Co.—“Handbook for Weld- 
ing Low Alloy High Tensile Steels” is avail- 
able. 


153. All-State Welding Alloys Co.—Instruc- 
tion Manual available and information on 
fluxes custom coated on your own rods. 


154. Aluminum Co. of America—Further 
information and films on a loan basis, on 
aluminum welding and brazing processes. 


155. Alva Allen Industries—Write for cata- 
log giving complete information, specifica- 
tions and prices on Allen’s heavy duty punch 
presses. 


156. American Optical Co.—Further infor- 
mation on the new AO “Coverglas” goggle 
available. 


157. Anti-Borax Compound Co.—Descrip- 
tive circular and free sample of brazing flux 
available. 


158. Atlas Welding Accessories Inc. 
for form WCT-250, describing the 
Tools” and other weld cleaning tools. 


Write 
“Dual 


159. Bateman Foundry & Machine—Com- 
plete information on the “Bantam Iron 
Worker” available and name and address 
of your nearest distributor. 


160. Bay State Abrasive Products Co.—For 
ideas in grinding problems send for the 
name of the “Bay State’’ distributor nearest 
you 


61. Becker Brothers Carbon Co. 
on “Keen-Cut” electrodes, carbon rods and 
plates, welding paste, graphite cores and 
chills and graphite powder is available. 


Catalog 


162. Bernard Welding Equipment Co.—Fur- 
ther information on Bernard water coolers 
available. 


163. S. Blickman Inc.—Write for technical 
bulletins on various types of welding en- 
closures. 


164. Bren Weld Corp.—Further information 
available on the Bren Weld arc spot weld 
gun. 


165. Brown Boveri Corp.—Write for com- 
plete details on induction heating equipment 
for stress relieving, and cost estimate ques- 
tionnaire. 


166. Cam-Lok Div.—Bulletin No. 301 on 
the complete line of Receptacles and Plugs 
is available. 


167. Carol Cable Co.—Further information 
available on Carol’s “Dynapower” welding 
cable. 


168. Chicago Boiler Co.—Complete details 
on the “Red Head” lifting clamps available. 


169. Chicago Hardware Foundry Co.—In- 
formation on “Fuse-Well” cast-iron welding 
rods and electrodes available. 


170. Clements Mfg. Co.—Bulletins on 
“Clements Cadillac Model K Blowtorch.” 


171. Columbia Electric Mfg. Co.—Write for 
illustrated catalog on “Tong Test AC-DC 
Ammeter.” 


172. Contour Sales Co.—Data available on 
“Curv-O-Mark” pipe-layout tools, for mark- 
ing pipes and structural angle cuts of any 
type. 


173. Coyne Cylinder Company—Information 
on Coyne’s “92” acetylene cylinder avail- 
able. 


174. Curtiss-Wright Corp.—Write for fur- 
ther information on radiographic inspection 
equipment. 


175. Dockson Corp.—Complete catalog on 
Dockson’s welding and cutting equipment 
available, also name and address of your 
nearest distributor. 


176. Duro Engineering Co.—Write for fur- 
ther information on the Duro “Standard” 
holder and the “Durogon” tong-type holder. 


177. Eastman Kodak Co.—Information on 
industrial x-ray films manufactured by East- 
man Kodak. 


178. Eisler Engineering Co., Inc.—Catalog 
93-57 on spot and wire butt welders and the 
vertical type press welder. 


179. Engwald Corp.—Catalog WE-10 avail- 
able on welding fume exhausters. 


180. Eutectic Welding Alloys Corp.—Fur- 
ther information available on Eutectic “Low 
Temperature Welding Alloys” and Fluxes. 


181. General Cable Corp.—Information on 
welding cables, copper or aluminum con- 
ductors, rubber and neoprene or super serv- 
ice jackets. 


182. H & M Pipe Beveling Machine Co.— 
Write for up-to-date catalog sheets on the 
complete H & M line. 


183. Harnischfeger Corp.—Write for a copy 
of “What you should know about welding 
positioners.” 


184. Harris Calorific Co.—Information on 
the Harris universal pressure welding torch 
No. 43 and the No. 49 cutting attachment 
available. 


185. Hobart Brothers Co.—Send for the Ho- 
bart arc welders catalog featuring the new 
“Mainliner” welder and other welding ma- 
chines manufactured by Hobart. 


186. Hobart Brothers Co.—Further informa- 
tion available on the new Hobart 413 elec- 
trode. 


187. Jackson Products—Write for further 
information on Jackson’s new electrode 
holder with “Sealed Tight’’ cable connec- 
tions. 


188. Leach & Garner Co.—Technical data 
Sheet No. 501 available on silver brazing 
alloys. 


189. Lenco, Inc.—Write for further infor- 
mation on “Threaded Power Connection” 
of Hi-Amp electrode holders, cable attach- 
ments and ground clamps. 


190. Lincoln Electric Co.—Further informa- 
tion on Lincoln’s “Idealarc” welder is avail- 
able and other arc welding equipment man- 
ufactured by Lincoln. 
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WELDING 
FUCE OTR en nen cet een cones 


and Bulletins shown on preceding pages and 
for those featured in this month's ads as 
listed opposite and on following page 





Also information about 
NEW PRODUCTS described on pages 84 to 94 


Every month WELDING ENGINEER 
lists many new catalogs and bulletins 
available from manufacturers. All are 
yours for the asking. However, this 
service is valuable to you only if you 


use it. 


USE POSTPAID CARD —> 


%& For copies of any manufacturers 
bulletins described on these pages 
circle the number of the items on 
card at right. Fill in your name, title, 
company and address. This has to be 
done only once on either post card. 
You need no postage. 


























NOT GOOD AFTER JANUARY 1, 1960 
WELDING ENGINEER, P. O. Box 28, Morton Grove, Ill. 
Please send me without obligation further information about the following: 


123 4 8 6 F 8 9 0 1 12 13 14 15 16 17 18 19 20 23 22 23 24 2S 
26 27 28 29 30 31 32 33 34 35 34 37 38 39 40 41 42 43 44 45 46 47 46 49 50 
8) 52 53 54 55 56 57 SB 59 60 61 62 63 64 65 66 67 68 69 70 71 72 «73 ~ «74 «75 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 
101 102 103 104 105 106 107 108 109 110 111 112 113 114 135 1361137 138 139 320 123 122 123 124 125 
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 167 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 


% For additional information on New 
Products described in this issue, circle 
the numbers of the items that inter- 
est you. The New Products section 
begins on page 84. 


WARNING! 


Iegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 
date cannot be processed. 





BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, Ill. 








¥% Post card not valid after 
three (3) months. After that, 
write directly to the manufac- 
turer, describing fully the in- 
formation and/or literature 
wanted. 





Welding Info-Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 





491. Linde Co.—Write for further informa- 
tion on Linde’s “Mighty Midget’ welder 


192. Limde Co.—Folder F-1313 on the 
“Purox E Cutting Torch” is available. 


193. Lummis Mfg. Co.—Write for informa- 
tion on the “Key-Bak” key reel for your 
weldors. 


194. Maitlen & Benson Inc.—-Information 
on “Wypo” cutting and welding tip cleaners 


195. P. R. Mallory & Co., Inc.—Wall chart 
available, “Do’s and Den’ts for Resistance 
Welding.” 


196. A. Mamaux & Son—Write for infor 
mation on welding screens manufactured by 
Mamaux. 


197. Manhattan Rubber Div.—Further in- 
formation available on the new “Safety- 
Back Flared Cup Wheel“ for metal remov 
ing. 


198. The Merit Co.—Additional informa 
tion on the “Merit Might Midget" portable 
spot welder. 


199, Merrill Brothers—Write for further in 
formation on Merrill's material handling de 
vices. 


200. Messer Cutting Machines, Inc. 
for full information on oxygen 
equipment. 


201. Metal & Thermit Corp.—Write for lit- 
erature on M & T “Murex” electrodes and 
the complete line of welding machines man- 
ufactured by Metal & Thermit. 


202. Metalloy Products Co.—Testing sample 
of “Galvalloy” available for your galvaniz- 
ing job. 


203. Miller Electric Mfg. Co., Inc.-Com 
plete specifications on the “Big Twin” and 
‘Little Twin” welders will be sent on re 
quest. 


204. National Carbide Co.—Write for addi- 
tional information on calcium carbide and 
name of your nearest distributor. 


205. National Welding Equipment Co- 

Send for illustrated folder #17 on the com 
bination welding and flame cutting outfit 
called the “Five Star Pak.” 


Write 
cutting 


206. Norton Co.—Further information on 
Norton’s reinforced wheels for grinding, 
cutting or slotting jobs. 


207. Page Steel & Wire Div.—Folder con- 
taining information on submerged arc and 
inert gas automatic welding wire, and chart 
is available. 


ry 
If Mailed in the 
United States 
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Welding Info- Aids, 
Welding Engineer 


Morton Grove, Il. 


P.O. Box 28 





208. Phelps Dodge Copper Products Corp. 
Information on Phelps Dodge “Habir- 
prene” arc welding cable is available. 


209. Picker X-Ray Corp.—Write for further 
information on the Picker “Ferroscope” for 
magnetic particle inspection. 


210. J. M. Ragle Industries—Additional 
data on the “Commando” round soapstone 
holder and other “Commando” products is 
available. 


211. Riegel Textile Corp.—Information avail- 
able on Riegel gloves for weldors. 


212. Ronan & Kunzl Inc.—Write for infor- 
mation on storage and transport containers. 


213. Ruemelin Mfg. Co.—Detailed informa- 
tion on the Ruemelin fume collector is 
available. 


214. Shawinigan Products Corp.—Informa- 
tion on calcium carbide available and name 
of your nearest distributor. 


215. Shoot-A-Lite Corp.— Literature on 
“Safety Gas Liter” for welding and cutting 
torches 


216. Stoody Co.—Further 
Stoody’s “Tube Borium” 


information on 
for hardfacing. 


217. Stulz-Sickles Co.—Write for additional 
information on “Manganal” semi-automatic 
wire and name of your nearest distributor. 


218. Tec Torch Co., Inc.—Further infor- 
mation on the new Tec “Pencil” torch with 
off-set gas nozzle and off-set chuck which 
enables you to weld in normally inaccessible 
areas 


219. Tempil Corp.—Write for further infor- 
mation on Tempilstiks, available in 80 dif- 
ferent temperature ratings. 


220. Tennessee Fabricating Co.—New cata- 
log on over 400 casting designs, tubing, 
welding rods and machine tools and sup- 
plies is available. 


221. Thermacote Co.—Write for further in- 
formation on “Thermo Sta-Kleer” cover 
lens and free sample. 


222. Tuffaloy Dept., Air Reduction Sales 
Co.—Catalog and prices on Tuffaloy spot 
welding tips, tip holders and adapters. 

223. Tweco Products Co.—Information on 
Tweco ground clamps and “Twecolog” 
showing the complete line of Tweco acces- 
Sories. 


224. United Specialties Inc.—Full informa- 
tion on “Weldreel” hose and cable reels 
sent on request. 


a 
Company—____ 


Address 225. Vernon Tool Co., Ltd.—Write for bul- 
oe, ts / _ _ : letin No. P-10 on “Pantograph” pipe cut- 
ling equipment. 


ae State 











226. Victor Equipment Co.—Write for Hard- 
facing Manual, showing right rod to use 
NOT GOOD AFTER JANUARY 1, 1960 and how to apply it, also dealerships avail- 


WELDING ENGINEER, P. O. Bor 28, Morton Grove, Ill. a a 
Please send me without obligation further information about the following: 227. Victor Equipment Co.—Information on 
Victor's torches and other equipment manu- 


6 7 8 9 W 1 12 13 14 15 #16 17 18 #19 #20 22 23 24 25 factured by Victor. 


31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 47 48 49 50 
56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 72 #73 #74 «#75 
81 82 83 84 85 86 87 88 89 90 71 92 93 94 95 97 98 99100 
101 102 103 104 105 106 107 108 109 110 111 112 113 114115 116 117 118 119 122 123 124 125 
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 147 148 149 150 
151 182 153 184 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 172 173 174 175 
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 197 198 199 200 
201 202 203 204 205 206 207 208 209 216 211 212 213 214 215 216 217 218 219 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 234 237 238 22% 240 241 242 243 244 246 247 248 249 250 


228. Westinghouse Electric Co.—Write for 
further information on the new Silicon com- 
pact Rectifier Welder 


229. York 
ivailable on 
pound 

welding. 


Engineering Co. Information 
York's “Spat-R-Pruf” com- 
to eliminate spatter grinding after 





GIVES a quick, positive and portable ground connection. 
INCREASES machine and operator efficiency. 


ALLOWS proper placement of ground to eliminate arc blow. 


MAKES holders and cable run cooler, last longer. 
Only CUTS current consumption. Reduces power costs. 


\. 


TWECO GROUND CLAMPS 


EE.) oferal these ature: 


Current 


Extended Lip 
— Shoves 
on to Work 

Easily 


Strong Spring 
Fully 
Insulated 


Jaws 
Made of 
98% 
Copper Alloy 
' Exclusive 
Support Ring : Ball-Point 


Stops Cable Connection. 
Cable Strand Cable 


Breakage TWECO GROUND CLAMPS a. 
MADE IN 200, 300 & 500 AMP SIZES 





TWECO CABLE CONNECTORS 


—— WRITE FOR FREE 


event TWECOLOG SHOWING 
a THE COMPLETE LINE 


EEE OF TWECO ACCESSORIES 





TWECOTONG ELECTRODE HOLDERS 





























MANUFACTURERS: ARC WELDING ELECTRODE 


HOLDERS, GROUND CLAMPS, CABLE CONNECTORS, 
we TWECO-LITE ALUMINUM WELDING CABLE 


PRODUCTS, INC. 


P. O. BOX 666 * Factory: Boston at Mosley * Phone AMherst 5-1684 * Wichita 1, Kansas puddin 





| Tempustik? | Cxpetaiue tnditaling ceayone 








METEMPILSTIKS’ provide a simple and accurate means of 


determining 
preheating and stress relieving 


temperatures in welding operations. 
Tempilstiks® are widely used as a standard method of checking temperatures 
in all heat treating—as well as in hundreds of other heat-dependent processes 
in industry. Available in 80 different temperature ratings $2.00 each. 


Most leading welding supply houses carry Tempilstiks’. If yours is an exception, 
then write direct to us for further information. 


“go 
Tempil CORPORATION © 132 West 22nd St., New York 11, N. Y. 


Visit us at Booth 225, National Metal Exposition, Chicago, Nov. 2-6. 
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